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PREFACE 


Tux publication of the "" Transactions of the Sixth International Dental Congress ” 
has been delayed by the same unfortunate cause which led to so abrupt and early 
a termination of the proceedings. But although the serious political situation at 
the commencement of August 1914 prevented the attendance of some hundreds of 
members, curtailed the programmes of all the Sections, reduced the number of 
Demonstrations, and necessitated the abandonment of most of the social arrange- 
ments, a large amount of useful and important work was carried out. 

The volume now issued includes, not only Reports introduced and Papers read 
by their authors, with any discussion upon them, but also others which were con- 
tributed, but, owing to adverse circumstances, were not presented. Many Reports 
and Papers announced in the Official Programme have not reached the Editor ; 
of the four Scientific Addresses only two were delivered. 

The President of the Local Government Board, who had kindly undertaken to 
open the Congress, and many accredited Delegates were unavoidably absent from 
the Opening Meeting, held under the shadow of impending war, and comparatively 
few of the members remained to attend the Closing Meeting when the Congress was 
formally adjourned. 

The impossibilitv of communicating with many of the authors has occasioned 
some difficulties in arranging the manuscripts for publication, and the Editor has 
to ask for indulgence for shortcomings, either in the text or illustrations, which 
may have arisen from this cause. 

In accordance with a resolution of the Committee of Organization, contributions 
have not been printed in languages other than those in which they were given. 

The present publication comprises the proceedings at the Opening and Closing 
Meetings, the Addresses of the President of the Congress and Presidents of 
Sections, the Scientific Addresses by Dr. Kirk and Mr. Guy, representing the United 
States of America and Great Britain respectively, Reports and Original Papers, 
together with Discussions upon them, an account of the Demonstrations, and a. 
brief reference to such social functions as were not obliged to be relinquished. 
Numerous illustrations are incorporated in the book. | 

A copy of the Museum Catalogue forms a supplement to this volume. 

The thanks of the Editor are due to Mr. Norman G. Bennett, the President 
of Section IX, who prepared for publication the Proceedings of that Section, to 
Messrs. Coysh and Mellersh, who compiled the Report of the Demonstrations, to 
Dr. and Mrs. R. F. Rattray for their kind assistance with many of the French and 
German Reports and Papers, and to Mr. H. Atkins, who helped in various directions. 


H. R. F. BROOKS 
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PRÉFACE 


La publication des “ Travaux du Sixiéme Congres Dentaire International E a été 
retardée par la méme cause malheureuse qui termina d’une manière si soudaine et 
si prématurée la réunion elle-méme. ge | 

Cependant, quoique la situation politique s! grave au commencement, du mois 
d'Aoüt 1914 ait empéché la présence de quelques centaines de membres, écourté le 
programme de toutes les sections, réduit le nombre des démonstrations et rendu 
nécessaire l'abandon de la plupart des distractions projetées, le travail accompli 
fut utile et important. | 

Le volume que nous publions actuellement contient non seulement les publica- 
tions et les rapports présentés par leurs auteurs, ainsi que les discussions auxquelles 
ils ont donné lieu, mais également les ceuvres qui avaient été préparées et n'ont, 
par suite des circonstances malheureuses, pas pu étre lues en séance. Plusieurs 
rapports et communications annoncés dans le programme officiel ne sont pas 
parvenus à l'éditeur; des quatre études scientifiques deux seulement furent 
présentées. | | 

© Monsieur le Ministre de l'Intérieur, qui avait gracieusement accepté d'ouvrir 
le Congrés, ainsi que plusieurs délégués officiels, se sont vus, par suite des prévisions 
de guerre, absolument dans l'impossibilité d'assister à cette cérémonie; bien peu 
des membres étaient présents à l'assemblée finale lorsque le Congrés s'ajourna à 
une époque indéterminée. 

L'impossibilité de communiquer avec plusieurs des auteurs a été une cause de 
difficulté lors de la publication des manuscrits, et l'éditeur fait appel à l’indulgence 
des lecteurs, espérant qu'ils excuseront de ce chef les erreurs et omissions qui pour- 
raient exister aussi bien dans le texte que dans les illustrations. 

Conformément à une résolution prise par le Comité d'Organisation on n'a fait 
publier les communications que dans leur langue originale. 

La publication ci-jointe comprend :—le compte rendu des Assemblées d'Ouverture 
et d'Ajournement; le discours du Président du Congrés et celui des Présidents des 
Sections; les études scientifiques de M. le Docteur Kirk et de M. Guy, respective- 
ment représentants des États-Unis et de la Grande-Bretagne ; les études et rapports 
envoyés, ainsi que les discussions s'y rapportant ; le compte rendu des Démonstra- 
tions; ainsi que quelques mots au sujet des excursions auxquelles on ne s'est pas 
vu obligé de renoncer. | 

Un grand nombre d'illustrations sont inserrées dans le corps du livre; une copie 

du Catalogue du Musée forme un supplement au volume. 
L'éditeur adresse ses bienveillants remerciments à M. Norman Bennett, 
Président de la Neuviéme Section, qui a bien voulu préparer pour la publication le 
rapport sur le travail de cette section; à MM. Coysh et Mellersh qui ont élaboré 
le rapport sur les Démonstrations ; à M. le Docteur et Mme Rattray pour leur aide 
au sujet des rapports et communications rédigées en langues francaise et allemande ; 
et enfin a M. H. Atkins qui s'est rendu utile en un grand nombre de circonstances. 


H. R. F. BROOKS 
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VORWORT 


Dix rechtzeitige Herausgabe der ,, Verhandlungen des VI. Internationalen Zahn- 
ärztlichen Kongresses ” ist aus derselben unglücklichen Ursache verhindert worden, 
welche den plötzlichen und vorzeitigen Abschluss der Sitzungen veranlasst hat. 
Obgleich der zu Anfang August 1914 ernste politische Zustand den Besuch einiger 
Hunderte von Mitgliedern verhindert, das Programm aller Sektionen abgekürzt, 
die Zahl der Demonstrationen eingeschränkt, und die Aufhebung der meisten 
festlichen Veranstaltungen erfordert hat, ist doch ein gutes Stück nützlicher und 
wichtiger Arbeit getan worden. 

Der vorliegende Band enthält nicht nur Referate und Abhandlungen welche von 

ihren Verfassern vorgelesen wurden, sondern auch andere, die zwar eingereicht, 
aber der ungünstigen Umstände wegen, nicht vorgetragen wurden. Viele im 
offieiellen Programm angekündigte Referate und Abhandlungen sind nicht bei dem 
Herausgeber eingelaufen, und von den vier wissenschaftlichen Vorträgen sind nur 
zwei gehalten worden. 
.. Der Herr Regierungsprüsident der Bezirksbehórden, welcher gütigst zugesagt 
hatte, den Kongress zu eróffnen, und viele officielle Vertreter konnten der unter 
dem Schatten des drohenden Krieges gehaltenen Eróffnungssitzung nicht beiwohnen, 
und verhältnismässig wenige von den Mitgliedern sind bei der Schlussitzung 
oewesen, die den Kongress formell vertagte. 

Die Unmöglichkeit, mit vielen der Verfasser in Verbindung zu treten, hat in der 
Drucklegung der Manuscripte für den Herausgeber einige Schwierigkeiten veran- 
lasst, und er bittet daher um Nachsicht für etwaige im Texte oder in den Abbildungen 
aus dieser Ursache unterlaufene Mängel. 

Einem Beschluss des Organizations-Komitees gemäss sind Beiträge nicht in 
anderen Sprachen als denjenigen in welchen sie verfasst sind, gedruckt worden. 

Der vorliegende Band umfasst die Verhandlungen der Eróffnungs- und Schluss- 
sitzung ` die Anreden des Herrn Vorsitzenden des Kongresses und der Herren 
Vorsitzenden des Sektionen; die wissenschaftlichen Vorträge von Herrn Dr. Kirk 
und Herrn Guy, den Vertretern der Vereinigten Staaten und Grossbrittanniens 
bzw.; Referate und Abhandlungen nebst Erörterungen darüber ; einen Bericht 
iiber die Demonstrationen ; und eine kurze Bezugnahme auf solche Festlichkeiten 
die nicht aufgegeben werden mussten. Viele Abbildungen sind dem Buche einver- 
leibt. | 

Ein Abdruck des Museumkatalogs ist dem Bande als Supplement beigegeben. 

Zu Dank ist der Herausgaber verpflichtet—Herrn Norman G. Bennett, Präsi- 
denten der Sektion IX, der die Verhandlungen der genannten Sektion zur Heraus- 
gabe vorbereitet hat; Herren Coysh und Mellersh, die den Bericht über die Demon- 
strationen zusammengestellt haben; Herrn und Frau Dr. R. F. Rattray für ihren 
gütigen Beistand bei vielen frazósichen und deutschen Referaten und Abhandlungen ; 
und Herrn H. Atkins, der nach verschiedenen Richtungen hin sich hilfreich gezeigt 


hat. 
H. R. F. BROOKS 
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RULES OF 


ARTICLE 1 


THE 6th International Dental Congress will be 
held in London, at the University of London and 
the Imperial College of Science and Technology, 
South Kensington, under the august patronage of 
His Most Gracious Majesty George V, King and 
Eniperor. 

ARTICLE 2 

The Congress will be opened on Tuesday, 
August 4, at 11 a.m., and will close on Saturday, 
August 8, 1914. 

The Bureau and Offices of the Congress will be 
open for the enrolment of members’ names on and 
after Thursday, July 30, 1914, between the hours 
of 10 a.m. and 5 p.m. 


ae ARTICLE 3 
The. object of the Congress is the advancement 
of Dental Science. 


ARTICLE 4 

'The Members of the Congress will be : 

(a) ORDINARY MEMBERS.—All ethical practi- 
tioners of dentistry possessing the qualification of 
the country in which they received their profes- 
sional education, or of the country in which they 
practise, are eligible for membership of the Con- 
gress. Ordinary members must make formal 
application, and pay the subscription hereinafter 
named. 

(b) ASSOCIATE MEMBERS.—Medical men and 
members of other scientific professions who have 
paid the same subscription. 

(c) Honorary MEMBERS.—The Committee of 
Organization may elect Honorary Members of the 
Congress. 

All applications for admission to membership of 
the Congress must come before the Committee of 
Organization, which in the case of foreign appli- 
cants will act in conjunction with the official 
representatives of the National Committees of 
their respective countries as occasion requires. 


ARTICLE 5 
The Subscription of Ordinary or Associate 


CONGRESS 


Members is 30 Shillings ; 38 Francs ; 31 Marks ; 
74 Dollars ; 38 Pesetas. 


ARTICLE 6 

VISITORS TO THE CONGRESS NOT ELIGIBLE FOR 
MEMBERSHIP.— Members may introduce members 
of their families as visitors to the Congress upon 
payment of a subscription of 15 Shillings ; 19 
Frances ; 154 Marks; 3% Dollars; 19 Pesetas for 
each person. 

Other visitors may be admitted to the Congress 
upon the nomination of Members upon payment of 
the full subscription fee of 30 Shillings ; 38 Francs ; 
31 Marks ; 74 Dollars ; 38 Pesetas. 

Dental Students, vouched for by the Deans or 
Principals of recognized Dental Schools, may be 
admitted as visitors upon payment of a subscrip- 
tion of 15 Shillings; 19 Francs; 154 Marks; 
32 Dollars ; 19 Pesetas. 

The names of all visitors must be submitted to 
and approved by the Committee of Organization. 
No person eligible for membership shall be ad- 
mitted to the Congress except as a member. 


ARTICLE 7 
Subscriptions should be sent by Postal Order, 
Draft, or Cheque, payable to the Treasurer, 6th 
International Dental Congress. A formal receipt 
will be sent for the same. 


ARTICLE 8 


No one ean be enrolled as Member of Congress 
before the receipt of his subscription. 

An applicant when sending his subscription 
should enclose his card indicating his dental or 
medical qualifications and titles, and his full 
postal address. Any change of address must be 
immediately notified. 

Cards of Membership will be sent out from the 
Office of the Congress, and admission to the 
Congress will only be granted upon presentation 
of such cards. 

ARTICLE 9 


Members of Congress will receive the Official 
Programme and the Daily Journal of the Congress, 
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the Catalogues of the Exhibitions and the Transac- 
tions of the Congress. Visitors to the Congress 
will not receive copies of the Transactions. 


ARTICLE 10 


The organization of the Congress is in the hands 
of the Committee of Organization appointed under 
Article 16 of the International Dental Federation, 
or Permanent Bureau of International Dental 
Congresses. 

ARTICLE 11 

The scientifie work of the Congress will be taken 
in: 

(a) General Meetings. 

(b) Meetings of Sections. 

The number of the General Meetings and the 
speakers at General Meetings will be decided by 
the Committee of Organization. 


ARTICLE 12 


The Congress will hold an Opening General 
Mceting on Tuesday, August 4, 1914, and a Closing 
General Meeting on Saturday, August 8. There 
will be no debates at those Meetings. At the 
Closing Meeting the President will submit the re- 
construction of the International Dental Federa- 
tion to the vote, and announce the place and date 
of the next Congress. 


ARTICLE 13 


The Sections of the Congress are ten in number, 
namely : 

(1) Dental Anatomy, Histology, and Physiology. 

(2) Dental Pathology and Bacteriology. 

(3) Dental Surgery and Therapeutics. 

(4) Dental Physics, Chemistry, Radiography, and 
Metallurgy. 

(5) Dental Prosthesis. 

(6) Orthodontics. 

(7) Oral Surgery and Surgical Prosthesis. 

(8) Anæsthesia (General and Local). 

(9) Oral Hygiene, Public Instruction, and Public 
Dental Services. 

(10) Dental Education. 

Sections may hold eombined Meetings. 


ARTICLE 14 


English, French, German, and Spanish will be 
the official languages of the Congress. Other 
languages may be used with the consent of the 
Presidents of the Sections. 


ARTICLE 15 
The Transactions of the Congress will be pub- 
lished under the authority of the Committee of 
Organization. 'The Speeches delivered at the 
Opening and Closing General Meetings as well as 


the Reports (see Article 18) will be published in 
full. The Papers and ‘Speeches of individual 
members, and the reports of demonstrations in the 
Sections, will be published in such form as the 
Committee, after consultation with the Sectional 
Committees, may decide. 


ARTICLE 16 


INDEPENDENT PAPERS AND DEMONSTRATIONS.— 
All those who wish to read Papers or give Demon- 
strations must notify the Secretary of the appro- 
priate Section before April 15, 1914. The Council 
of the Section has the right of selection from among 
the Papers and Demonstrations offered and of 
declining any it does not desire. Notices sent in 
after April 15 can be considered only after the 
programme has been arranged subject to the right 
of selection by the President of the Section. 


ARTICLE 17 


Papers may be written in English, French, 
German, or Spanish. They must be delivered to 
the Secretary of the Section concerned, preferably 
typewritten and ready for printing. An abstract 
or summary of the important points of the Paper 
must reach the Secretary of the Section before 
June 1, 1914. Notices of Demonstrations must 
include a list of the Demonstrator's requirements 
and must be received before June 1, 1914. A 
maximum of 15 minutes will be allowed for the 
reading of a Paper, and 5 minutes for each speaker 
taking part in the discussion. "The author will be 
allowed 5 minutes for a reply. 


ARTICLE 18 


Rerorrs.—In each Section a time will be 
reserved for the discussion of important questions, 
which have previously been selected by the Couneil 
of the Section, with due regard to the International 
character of the Congress. Each discussion will 
be introduced by one or more Reporters chosen 
by the Couneil of the Section. The manuscripts 
of these Reports must be typewritten and must be 
sent to the Office of the Congress before April 15, 
in order that they may be printed and distributed 
as soon as possible to all members of the Congress 
who have then been enrolled. The Reports will 
not be read in extenso in the Section. Each 
Reporter will be allowed a maximum of 15 minutes 
for an opening résumé, and 10 minutes for a reply 
at the end of the discussion. Other speakers 
taking part in the discussion will be allowed a 
maximum of 5 minutes only for their remarks. 


ARTICLE 19 
Copyright of communications made to the 
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Congress becomes thereby the property of the 
Committee of Organization acting for the Congress. 


ARTICLE 20 


The Meetings will be conducted according to the 
Rules of Debate adopted for this Congress, but 
no vote may be taken, nor any resolution passed 
upon a scientific question. Any resolution that 
may, with the President's consent first obtained, 
be passed upon a question of a practical or ad- 
ministrative character, shall forthwith be trans- 
mitted to the Hon. General Secretaries, who shall 
submit the same to the Executive Council of the 
International Dental Federation, which shall 
decide whether the resolution in question ought 
or ought not to be put to the vote at the Closing 
General Meeting of the Congress. 


ARTICLE 21 


A speaker who desires his remarks in the course 
of discussion to be published in the Transactions 
of the Congress must send a brief résumé in writing 
to the Secretary of the Section before the end of 
the Meeting. (Special note sheets will be provided 
for this purpose by the Secretaries.) 


ARTICLE 22 
All correspondence should be addressed to the 
Offices of the Congress as follows : 


THE Hon. GENERAL SECRETARIES, 
6TH INTERNATIONAL DENTAL CONGRESS, 
19 HANOVER SQUARE, 
LoNDON, W. 
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THE President of a Section, or in his absence or 
by his desire, one of the Vice-Presidents, or an 
Honorary President, having taken the Chair, the 
subject before the Meeting shall be announced, 
and the Presiding Officer shall call upon the 
Reader of a Paper, or a Reporter in Debate, or 
other Speaker, to address the Meeting. 

During the Meeting the Presiding Officer shall 
All questions 
of procedure must be referred to him, and his 
decision shall be considered final. 

Whenever the Presiding Officer rises to speak 
all members must remain seated and silent. 

Members, before speaking, must give their names, 
in writing, to the Presiding Officer. 


Members rising to speak must address their 
remarks to the Presiding Officer. 

When two or more members shall rise simul- 
taneously to address the Chair the Presiding 
Officer shall decide which of them shall speak. 

Members desiring to take part in a discussion 
may inform one of the Secretaries beforehand, 
who shall enter their names upon a list in the 
order received for the use of the Presiding 
Officer. 

The Presiding Officer will intimate to any 
member who may be addressing the Meeting the 
termination of the period of his time allow- 
ance under the Rules (see Articles 17 and 
18). 


STATUTS DE CONGR ES 


ARTICLE 1 


Lr 6° Congres Dentaire International aura lieu à 
Londres, dans les locaux de l'Université de Londres 
et de Il’ “ Imperial College of Science and Tech- 
nology,” South Kensington, sous l'auguste patron- 
age de Sa Majesté Georges V, Roi et Empereur. 


ARTICLE 2 


La séance d'ouverture du Congrés aura lieu le 
Mardi, 4 Août, à 11 heures du matin, et la séance 
de clóture le Samedi, 8 Aoüt, 1914. 

Les Bureaux du Congrés seront ouverts pour 
l'inscription des noms des membres à partir du 
Jeudi, 30 Juillet, 1914, de 10 heures du matin à 
5 heures du soir. 


ARTICLE 3 


Le but du Congrés est de contribuer au progrés 
de.l'art dentaire. 


ARTICLE 4 


Seront Membres du Congres : 

(a) MEMBRES ORDINAIRES.—Tous ceux qui 
pratiquent la profession de dentiste et qui ont le 
diplôme du pays dans lequel ils ont reçu leur 
éducation professionnelle, ou du pays dans lequel 
ils exercent leur profession ont le droit d’être 
nommés membres du Congrès. Les membres 
ordinaires doivent faire une demande formelle, et 
payer la cotisation mentionnée ci-après. 

(b) MEMBRES EXTRAORDINAIRES.—Les méde- 
cins et les membres de toute autre profession 
scientifique qui ont payé la même cotisation. 

(c) MEMBRES HONORAIRES.—Le Comité Organi- 
sateur peut élire des Membres Honoraires du 
Congrés. 

Toute demande d'admission comme membre du 
Congrés sera soumise au Comité Organisateur, qui, 
dans le cas de demandes provenant de l'étranger, 
agira d'accord avec les représentants officiels des 
Comités Nationaux des nations respectives, en eas 
de nécessité. 


ARTICLE 5 


La cotisation pour les membres ordinaires ou 
extraordinaires est de 30 Shillings; 38 Franes; 31 
Marks; 74 Dollars; 38 Pesetas. 
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PARTICIPANTS AU CONGRÈS, NE POUVANT ÊTRE 
REÇUS COMME MEMBRES.—Les Membres du Congrès 
peuvent y être accompagnés par des membres de 
leur famille, moyennant le paiement d’une cotisa- 
tion de 15 Shillings; 19 Francs; 153 Marks; 
33 Dollars ; 19 Pesetas, par personne. 

D'autres participants peuvent étre admis au 
Congrés sur la proposition d'un membre, moyen- 
nant le paiement d'une cotisation complete de 
30 Shillings ; 38 Francs ; 31 Marks; 7$ Dollars ; 
38 Pesetas. 

Les Étudiants en chirurgie dentaire, dont 
l'identité est attestée par les Directeurs d’Ecoles 
Dentaires reconnues, sont admis en qualité de 
participants, moyennant le paiement d'une cotisa- 
tion de 15 Shillings; 19 Francs; 153 Marks; 
32 Dollars ; 19 Pesetas. 

Le nom de tous les participants doit étre soumis 
au Comité Organisateur et recevoir son approba- 
tion. Une personne ayant les qualités requises 
pour étre nommée Membre du Congres ne pourra 
y étre admise qu'en cette qualité. 


ARTICLE 


ARTICLE 7 


Le montant de la cotisation doit étre envoyé par 
mandat postal, traite ou chéque, payable au 
Tresorier du 6° Congrés Dentaire International. 
Un recu en bonne forme sera délivré contre chaque 
paiement. 


ARTICLE 8 


Personne ne peut étre inscrit au nombre des 
Membres du Congrés avant que le montant de sa 
cotisation ait été recu. 

Prier d'indiquer aussi, au moment d'envoyer le 
montant de la cotisation, les noms, adresses com- 
plétes, et les titres et diplómes dentaires ou médi- 
caux. Tout changement d'adresse doit être notifié 
immédiatement. 

La Carte du Congrès sera envoyée par le Bureau, 
et l’admission au Congrès ne sera accordée que 
contre présentation de la dite carte. 


ARTICLE 9 
Les Membres du Congrès recevront le Programme 


STATUTS DE CONGRES 


Officiel, et le Journal quotidien du Congres, les 
Catalogues des Expositions et les Comptes rendus 
du Congrès. Les participants au Congrès ne 
recevront pas de copie des Comptes rendus. 


ARTICLE 10 


L'organisation du Congrés est confiée aux soins 
du Comité Organisateur nommé d'aprés l'article 
16 des Statuts de la Fédération Dentaire Inter- 
nationale, ou Bureau Permanent des Congres 
Dentaires Internationaux. 


ARTICLE 11 

Les travaux scientifiques du Congres seront faits 
dans : 

(a) Des Assemblées générales. 

(b) Des séances de Sections. 

Le nombre des Assemblées générales et des 
orateurs aux Assemblées générales sera établi par 
le Comité Organisateur. 


ARTICLE 12 


I y aura une Séance d'Ouverture générale le 
Mardi, 4 Aoüt, 1914, et une Assemblée générale de 
clôture le Samedi, 8 Août. I n'y aura pas de 
discussion à ces séances. A la séance de clôture 
le Président mettra aux voix la reconstitution de 
la Fédération Dentaire Internationale, et com- 
muniquera la localité et la date du prochain 
Congres. 

ARTICLE 13 

Le Congrés comprend 10 Sections, comme suit : 

(1) Anatomie, Histologie et Physiologie den- 
taires. 

(2) Pathologie et Bactériologie dentaires. 

(3) Chirurgie et Thérapie dentaires. 

(4) Physique, Chimie, Radiographie et Métal- 
lurgie dentaires. 

(5) Prothése dentaire. 

(6) Orthodontie. 

(7) Chirurgie buccale et Prothese chirurgique. 

(8) Anesthésie (générale et locale). 

(9) Hygiene buccale, Instruction et Services 
publiques dentaires. 

(10) Enseignement dentaire. 

Les Sections peuvent avoir des séances en 


commun. 
ARTICLE 14 


Les langues du Congres sont l'anglais, le francais, 
Pallemand et l'espagnol. Les autres langues 
peuvent étre employees avec l’assentiment du 
Président de la Section. 


ARTICLE 15 
Les Comptes rendus du Congrès seront publiés 


par le Comité Organisateur. Les discours pro- 
nonces aux Séanees d'Ouverture et de Clóture, de 
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méme que les Rapports (voir Article 18), seront 
publiés en entier. Les communications et discours 
individuels des membres, et les rapports sur les 
démonstrations pratiques dans les séances de 
Section, seront publiés de la facon qui sera établie 


par le Comité après consultation avec les Comités 
de Section. 


ARTICLE 16 


COMMUNICATIONS ET DÉMONSTRATIONS PARTICU- 
LIÈRES DES MEMBRES.—Tous ceux qui désirent 
donner lecture de communications, ou donner des 
démonstrations pratiques, doivent en informer le 
Secrétaire de la Section respective avant le 15 Avril, 
1914. Le Bureau de la Section a le droit de faire 
un choix parmi les Communications et Démonstra- 
tions qu'il recoit, et de refuser toutes celles qu'il 
ne désire pas. Des communications reçues après 
le 15 Avril peuvent étre prises en considération 
seulement aprés que le programme aura. été 
arrangé, et sont sujettes au droit de choix de la 
part du Président de Section. 


ARTICLE 17 


Les communications peuvent étre écrites en 
anglais, francais, allemand ou espagnol. Elles 
doivent étre envoyées au Secrétaire de la Section 
intéressée, préférablement écrites à la machine et 
prétes pour l'imprimerie. Un extrait ou sommaire 
des points importants de la communication doit 
parvenir au Secrétaire de la Section avant le 
1° Juin, 1914. L'avis de Démonstrations pratiques 
doit contenir une liste des objets nécessaires à la 
personne qui fera la démonstration, et doit étre 
recu avant le 1° Juin, 1914. On accordera un 
maximum de 15 minutes pour la lecture d'une 
communication, et 5 minutes à chaque orateur 
prenant part à la discussion. On accordera à 
l'auteur 5 minutes pour répondre. 


ARTICLE 18 


RAPPORTS.—On consacrera dans chaque Section 
un certain temps à la discussion des questions 
importantes, qui ont été choisies préalablement 
par le Bureau de la Section en tenant compte du 
caractére international du Congrés.. Chaque dis- 
cussion sera ouverte par un ou plusieurs Rap- 
porteurs choisis par le Bureau de la Section. Les 
manuscrits de ces Rapports doivent être écrits 
à la machine, et envoyés aux Bureaux de Congrès 
avant le 15 Avril, afin qu’on puisse les faire 
imprimer, et les distribuer aussitôt que possible 
à tous les membres du Congrès qui seront inscrits 
à ce moment-là. Les Rapports ne seront pas lus 
in extenso dans les Sections. On accordera a 
chaque Rapporteur un maximum de 15 minutes 
pour un résumé préliminaire, et 10 minutes pour 
répondre à la fin de la discussion. On accordera 
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aux autres orateurs prenant part à la discussion un 
maximum de 5 minutes seulement pour leurs 


observations. 
ARTICLE 19 


Le droit de reproduction des communications 
faites au Congrés devient par ce fait méme pro- 
priété du Comité Organisateur qui en est le repré- 
sentant. 

ARTICLE 20 

Les Séances seront tenues d’après les règles de 
discussion adoptées pour ce Congrès, mais on ne 
fera aucune votation, et on ne passera aucune 
résolution sur des questions scientifiques. "Toute 
résolution qui sera adoptée aprés le consentement 
du Président, sur une question de caractére pra- 
tique ou administratif, sera sur-le-champ transmise 
aux Secrétaires Généraux, qui la soumettront au 
Comité exécutif de la Fédération Dentaire Inter- 
nationale, lequel décidera si la résolution en ques- 
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tion doit ou ne doit pas étre mise aux voix à 
l'Assemblée générale de clóture du Congres. 


ARTICLE 21 
Si un orateur désire que ses observations au 
cours de la diseussion soient publiées dans le 
Compte rendu du Congrés, il doit envoyer un 
court résumé par écrit au Secrétaire de la Section 
avant la fin de la séance. (Les Secrétaires fourni- 
ront à cet effet des feuilles spéciales pour annota- 
tions.) 
ARTICLE 22 
Toute correspondance doit étre adressée au 
Bureau du Congrés, comme suit : 


THe Hon. GENERAL SECRETARIES, 
6TH INTERNATIONAL DENTAL CONGRESS, 
19 HANOVER SQUARE, 
LONDON, W. 


REGLEMENT POUR LES DISCUSSIONS 


Dès que le Président d'une Section, ou en son 
absence ou sur son désir un des Vice-Présidents, 
ou un Président Honoraire aura ouvert la séance, 
on donnera communication du sujet à l'ordre du 
jour et le Président donnera la parole au Lecteur 
d'une Communication, ou à un Rapporteur, ou à 
tout autre orateur. 


Pendant la séance le Président doit maintenir 
l’ordre dans les discussions. Toute question de 
procédure doit lui étre soumise, et sa décision sera 
décisive. 

Chaque fois que le Président se dispose à parler, 


tous les Membres de l'assemblée doivent rester 
assis et garder le silence. 


Les Membres, avant de parler, doivent donner 
leur nom écrit au Président. 

Les Membres qui se disposent à parler doivent 
adresser leurs remarques au Président. 

Lorsque deux ou plusieurs Membres se disposent 
à parler au Président, celui-ci décidera lequel 
d'entre eux doit parler le premier. 

Les Membres qui désirent prendre part à une 
discussion doivent en informer un des Secrétaires 
à l'avance, et celui-ci inscrira les noms, dans l'ordre 
dans lequel il les aura recus, sur une liste à l'usage 
du Président. 

Le Président notifiera à chaque orateur l'expira- 
tion du laps de temps qui lui est accordé d’après 
les Statuts (voir Articles 17 et 18). - 
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STATUTEN DES KONGRESSES 


ARTIKEL 1 


DER VI. Internationale Zahnärztliche Kongress 

wird in London in der ,, University of London ” 

und in dem ,, Imperial College of Science and 

Technology," South Kensington, unter dem hohen 

Protektorat S.M. des Königs George V. abgehalten 

werden. 
ARTIKEL 2 

Der Kongress wird am Dienstag den 4. August 
um 11 Uhr Vormittags eröffnet und schliesst am 
Sonnabend den 8. August 1914. 

Das Bureau und die Geschäftsstelle des Kon- 
gresses sind vom Donnerstag dem 30. Juli 1914 an, 
von 10 Uhr Vorm. bis 5 Uhr Nachm. zur Eintra- 
gung der Namen der Mitglieder geöffnet. 


ARTIKEL 3 
Der Zweck des Kongresses ist die Förderung der 


Zahnheilkunde. 


ARTIKEL 4 


Die Mitglieder des Kongresses sollen sein : 

(a) ORDENTLICHE MITGLIEDER : Alle Zahnärzte, 
welche das Befähigungszeugnis des Landes, in 
welchem sie ihre berufliche Ausbildung genossen, 
oder des Landes in welchem sie ihre Berufstätigkeit 
ausüben, besitzen, können als Mitglieder des Kon- 
gresses aufgenommen werden. Ordentliche Mit- 
glieder haben sich regelrecht anzumelden und den 
hiernach erwähnten Beitrag zu bezahlen. 

(b) AUSSERORDENTLICHE MITGLIEDER : Aerzte 
und Mitglieder anderer wissenschaftlicher Beruf- 
sarten, welche den gleichen Beitrag bezahlt haben. 

(c) EHREN - MITGLIEDER. — Das Organisations- 
Komitee kann Ehren-Mitglieder des Kongresses 
ernennen. 

Alle Anmeldungen als Mitglieder des Kongresses 
sind dem Organisations-Komitee zu unterbreiten 
und in Bezug auf ausländische Anmeldungen, wird 
dieses Komitee je nach dem Falle in Gemeinschaft 
mit den offiziellen Vertretern der Nationalen 


Komitees der betreffenden Länder beschliessen. 


ARTIKEL 5 
Der Beitrag der ,, Ordentlichen ” sowohl wie der 
,, Ausserordentlichen "' Mitglieder ist 30 Schilling 


oder 38 Franken, oder 31 Mark, oder 74 Dollar, 
oder 38 Pesetas. 
ARTIKEL 6 

KONGRESSBESUCHER, WELCHE NICHT ALS Mrt: 
GLIEDER ZUGELASSEN WERDEN.—Mitgliedern ist 
es gestattet ihre Familienangehórige als Kongress- 
besucher, gegen Zahlung eines Beitrages von 15 
Schilling oder 19 Franken, oder 153 Mark, oder 
33 Dollar, oder 19 Pesetas pro Person, einzuführen. 

Andere Besucher kónnen auf Empfehlung von 
Mitgliedern gegen Zahlung der vollen Beitrags- 
gebühr von 30 Schilling oder 38 Franken, oder 
31 Mark, oder 71 Dollar, oder 38 Pesetas zu dem 
Kongresse zugelassen werden. j 

Studierende der Zahnheilkunde, welehe von den 
Dekanen oder Vorstehern anerkannter zahnärzt- 
licher Schulen als solche bestätigt werden, können 
als Kongressteilnehmer gegen Zahlung eines 
Beitrages von 15 Schilling oder 19 Franken, oder 
151 Mark, oder 33 Dollar, oder 19 Pesetas zugelassen 
werden. 

Die Namen aller Besucher sind dem Organisa- 
tions-Komitee zu unterbreiten und von demselben 
zu billigen. Keine Person, die als Mitglied zulässig 
ist, kann in einer anderen Eigenschaft zu dem. 
Kongresse zugelassen werden. 


ARTIKEL 7 
Die Beiträge sind mittelst Postanweisung, Tratte 
oder Scheck, die an den Schatzmeister des VI. 
Internationalen Zahnärztlichen Kongresses zahlbar 
ausgestellt werden müssen, einzusenden. Eine 
offizielle Quittung wird den betreffenden Einsen- 
dern zugesandt. 


ARTIKEL 8 


Vor Empfang des Beitrags kann niemand als 
Kongressmitglied zugelassen werden. 

Bei Einsendung des Beitrags hat die betreffende 
Person ihre Karte einzusenden, aus welcher ihr 
zahnärztlicher oder ärztlicher Befähigungsausweis 
und Titel und ihre vollständige Postadresse zu 
ersehen sind. Jeder Adressenwechsel ist sofort 
mitzuteilen. 

Mitgliedskarten werden durch die Geschäfts- 
stelle des Kongresses ausgegeben und Eintritt zu 
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dem Kongress ist nur gegen Vorzeigung dieser 
Karten gestattet. 


ARTIKEL 9 
Kongressmitglieder erhalten das offizielle Pro- 
gramm und das Tageblatt des Kongresses, die 
Kataloge der Ausstellungen und das Protokoll 
der Verhandlungen. Kongressbesucher erhalten 
keinen Abdruck der Verhandlungen. 


ARTIKEL 10 
Die Organisation des Kongresses liegt gemäss 


dem Artikel 16 in den Händen des ernannten ` 


Organisations-Komitees des Internationalen Ver- 
bandes der Zahnärzte oder des ständigen Bureaus 
der Internationalen Zahnärztlichen Kongresse. 


ARTIKEL 11 


Die wissenschaftlichen Arbeiten des Kongresses 
finden statt : 

(a) In gemeinschaftlichen Sitzungen. 

(b) In den Sektionssitzungen. 

Ueber die Anzahl der gemeinschaftlichen Sitzun- 
gen und die Redner bei diesen Sitzungen entscheidet 
das Organisations-Komitee. 


ARTIKEL 12 

Die gemeinschaftiche Eröffnungssitzung des 
Kongresses findet am Dienstag den 4. August 1914 
statt und eine gemeinschaftliche Schlusssitzung 
wird am Sonnabend den 8. August abgehalten 
we den. Bei diesen Sitzungen finden keine De- 
batten statt. Bei der Schlusssitzung wird der 
Prásident über die Neukonstituierung des Inter- 
nationalen Verbandes der Zahnärzte abstimmen 
lassen und den Ort und das Datum des nächsten 
Kongresses verkündigen. 


ARTIKEL 13 

Die Anzahl der Sektionen des Kongresses ist 10, 
nàmlich : 

(1) Zahn-Anatomie, -Histologie und - -Physiologie. 

(2) Zahn- Pathologie und -Bakteriologie. 

(8) Zahn- Chirurgie und -Therapie. 

(4) Physik, Chemie, Radiographie und Metal- 
lurgie in Verbindung mit der Zahnheilkunde. 

(5) Zahn-Ersatz (Zahn-Prothese). 

(6) Orthodontie. 

(7) Mundchirurgie und zahnärztlich- chirurgische 
Prothese. 

(8) Allgemeine und Lokal-Anaesthesie. 

(9) Mundhygiene, öffentliches Unterr'chtswesen 
und Öffentlicher zahnärztlicher Dienst. 

(10) Zahnärztliche Ausbildung. 

Verschiedene Sekt’onen können 


gemeinsame 
Sitzungen abhalten. 


den Sektion, 
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ARTIKEL 14 


Die offiziellen Kongresssprachen sind Englisch, 
Französisch, Deutsch und Spanisch. Von anderen 
Sprachen kann mit Zustimmung der Sektions- 
Präsidenten Gebrauch gemacht werden. 


ARTIKEL 15 


Ein Protokoll der Verhandlungen bei dem Kon- 
gresse wird unter der Amtsleitung des Organisa- 
tions-Komitees veröffentlicht. Die bei der allge- 
meinen Eröffnungs- und Schlusssitzung gehaltenen 
Reden sowie die Referate (siehe Artikel 18) werden 
in vollem Wortlaute veröffentlicht. Die Vorträge 
und Reden einzelner Mitglieder und die Berichte 
über die Demonstrationen in den Sektionen, 
werden in derjenigen Form, welche das Komitee, 
nach Rücksprache mit den Sektions-Komitees, 
festsetzen wird, veröffentlicht. 


ARTIKEL 16 


VORTRAGE UND DEMONSTRATIONEN EINZELNER 
MITGLIEDER. — Alle diejenigen, welche Vorträge zu 
halten oder Demonstrationen zu geben wünschen, 
müssen dem Sekretär der betreffenden Sektion 
hierüber vor dem 15. April 1914 Mitteilung zukom- 
men lassen. Der Sektions-Vorstand hat das 
Recht unter den eingereichten Vorträgen und 
Demonstrationen eine Auswahl zu treffen und 
diejenigen, welche ihm nicht wünschenswert 
erscheinen, zurückzuweisen. Anmeldungen, welche 
nach dem 15. April eingesandt werden, können 
nur nach Aufstellung des Programms und mit 
dem Rechte der Auswahl, seitens des Sektions- 
Präsidenten, in Berücksichtigung gezogen werden. 


ARTIKEL 17 


Vorträge können in englischer französischer 
deutscher oder spanischer Sprache geschrieben 
sein. Dieselben sind dem Sekretär der betreffen- 
vorzugsweise mit der Maschine 
geschrieben und druckfertig, einzuhändigen. Ein 
Auszug oder eine Zusammenstellung der wichtig- 
sten Punkte des Vortrags muss vor dem 1. Juni 
1914 in den Händen des Sekt'ons-Sekretürs sein. 
Den Anmeldungen von Demonstrationen ist eine 
Liste der von dem Vorführenden benötigten Gegen- 
stände beizufügen, und diese Anmeldungen müssen 
vor dem 1. Juni im Besitze des Sekretärs sein. 
Zu einem Vortrag ist eine Maximalzeit von 15 
Minuten gestattet und jedem Redner der an der 
Debatte teilnimmt, werden 5 Minuten Redezeit 
zugestanden. Dem Verfasser werden 5 Minuten 
zur Antwort eingeräumt. 


ARTIKEL 18 


REFERATE. —In jeder Sektion wird eine gewisse 
Zeit für die Besprechung wichtiger Fragen reser- 
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DEBATTEN-ORDNUNG 


viert, die im Voraus von dem Vorstande der 
Sektion, unter Berücksichtigung des internationalen 
Charakters des Kongresses, ausgewählt werden. 
Der Gegenstand jeder dieser Besprechungen wird 
durch einen oder mehrere von dem Vorstande der 
Sektion ernannte Einführende eingeleitet. 

Die Manuskripte dieser Referate sind mit der 
Maschine zu schreiben und dem Bureau des Kon- 


gresses vor dem 15. April einzusenden, damit sie 


so bald wie möglich gedruckt und unter alle einge- 
tragenen Mitglieder des Kongresses verteilt werden 
können. Die Referate werden in den Sektionen 
nicht in exienso vorgelesen. Jedem Einführenden 
wird eine Maximalzeit von 15 Minuten für ein 
Eröffnungs-Résumé und 10 Minuten für eine 
Antwort am Ende der Besprechung zugestanden. 
Anderen an der Debatte teilnehmenden Rednern, 
ist nur eine Redezeit von 5 Minuten für ihre 
Bemerkungen gestattet. 


ARTIKEL 19 


Das Verlagsrecht der dem Kongresse gemachten 
Mitteilungen wird dadurch das Eigentum des 
Organisations-Komitees, welches im Namen des 
Kongresses handelt. 


ARTIKEL 20 


Die Versammlungen werden, gemüss der für 
diesen Kongress festgesetzten Debatten-ordnung, 
geleitet. Ueber wissenschaftliche Fragen kann 


lvii 
jedoch keine Abstimmung erfolgen und auch kein 
Beschluss gefasst werden. Irgend eine Resolution, 
welche, nachdem die Einwilligung des Präsidenten 
eingeholt wurde, über eine Frage praktischer oder 
administrativer Art gefasst wird, ist sofort an die 
Ehren-Generalsekretäre zu senden, welche dieselbe 
dem Executiv-Komitee des Internationalen Ver- 
bandes der Zahnärzte unterbreiten und dieses 
letztere entscheidet, ob über die betreffende 
Resolution in der allgemeinen Schlusssitzung des 
Kongresses abgestimmt werden soll, oder nicht. 


ARTIKEL 21 


Ein Redner, der wünscht, dass seine im Laufe 
der Debatte gemachten Bemerkungen in dem 
Protokoll des Kongresses veröffentlicht werden, 
muss ein kurzes Résumé derselben schriftlich dem 
Sekretär der Sektion vor Schluss der Sitzung 
übermitteln. (Spezielle Notizbogen werden für 
diesen Zweck von den Sekretären ausgegeben.) 


ARTIKEL 22 
Alle Korrespondenzen sind an das Bureau des 
LD H $ 
Kongresses wie folgt zu adressieren : 


THE Hon. GENERAL SECRETARIES, 
6TH INTERNATIONAL DENTAL CONGRESS, 
19 HANOVER SQUARE, 
LONDON, W. 


DEBATTEN-ORDNUNG 


NACHDEM der Präsident einer Sektion oder in 
seiner Abwesenheit, oder auf seinen Wunsch hin, 
einer der Vice-Präsidenten oder ein Ehren-Präsi- 
dent die Sitzung eróffnet hat, ist der Gegenstand, 
mit dem sich die Versammlung zu beschäftigen 
hat, anzukündigen und der Vorsitzende erteilt 
dann dem Vorlesenden oder, in einer Debatte, 


“dem Einführenden oder sonstigen Redner das 


Wort. 

Während der Sitzung hat der Vorsitzende die 
Ordnung bei den Verhandlungen aufrecht zu 
erhalten. Alle Fragen mit Bezug auf den Gang 
der Verhandlungen sind ihm zu unterbreiten 
und seine Entscheidung ist als endgiltig zu be- 
trachten. 

Wenn der Vorsitzende sich erhebt um das Wort 
zu nehmen, haben alle Mitglieder ihre Plätze 
einzunehmen und sich ruhig zu verhalten. 

Ehe ein Mitglied das Wort ergreift muss er 


seinen Namen dem Präsidenten schriftlich ein- 
händigen. 

Mitglieder, die sich zum Wort melden, müssen 
ihre Bemerkungen an den Präsidenten richten. 

Falls sich zwei oder mehrere Mitglieder. gleich- 
zeitig zum Wort melden sollten, entscheidet der 
Präsident darüber, wer zuerst zu sprechen hat. 

Mitglieder, die an einer Debatte teilzunehmen 
beabsichtigen, können einem der Sekretäre davon 
im Voraus Mitteilung machen, und der letztere 
wird dann die betreffenden Namen in der Ordnung 
in welcher dieselben empfangen wurden in eine 
Liste eintragen, welche dem Präsidenten als 
Anhalt dient. 

Sobald die den vor der Versammlung sprechen- 
den Mitgliedern in Gemässheit der Statuten 
eingeräumte Zeit verstrichen ist, wird der Präsident 
dieselben darauf aufmerksam machen (siehe 
Artikel 17 und 18). 
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LIST OF SECTIONS AND OFFICERS 


SECTION I: DENTAL ANATOMY, HISTOLOGY, AND PHYSIOLOGY 


MEETING-PLACE : ORGANIC CHEMISTRY THEATRE 
(IMPERIAL COLLEGE OF SCIENCE) 


OFFICERS | Barcelona ; Sr. Rodolfo Erausquin, Buenos Aires : 
President : A. S. UNDERWOOD, M.R.C.S., L.D.S. Dr. F. Sverschkovsky, Petrograd. 
Eng. Vice-Presidents: D. E. Caush, L.D.S.I.; J. 


Hon. Presidents : Monsieur J. Choquet, Paris ; Humphreys, M.D.S. Birm., L.D.SI, F.L.S. 
Dr. M. H. Cryer, Philadelphia, U.S.A.; Hofrat F.S.A.; and J. A. Woods, L.D.S. Eng., M.D.S. Liv. 
Professor Dr. O. Walkhoff, Munich ; Professor Hon. Secretaries : E. C. Sprawson, L.R.C.P.. 
Dr. A. Chiavaro, Rome ; Professor Dr. E. Nessel, M.R.C.S., L.D.S. Eng.: and A. W. Wellings, M.D.S. 
Prague; S.,Tomiyasu, Tokyo; Dr. Juan Carol, Birm., L.D.S. Edin. 


SECTION II: DENTAL PATHOLOGY AND BACTERIOLOGY 


MEFTING-PLACE : METALLURGICAL THEATRE 
(ROYAL COLLEGE OF SCIENCE) 


OFFICERS - Vice-Presidents: F. J. Bennett, M.R.CS., 
President: A. HorEwELL-SMITH, L.R.C.P., L.D.S. | Eng.; J. Lewin Payne, L.R.C.P,, 
M.R.C.S., L.D.S. Eng. M.R.C.S., L.D.S. Eng.; and G. W. Watson. 


. Hon. Presidents : Professor Cavalié, Bordeaux ; L.D.S. Edin. 
Dr. T. B. Hartzell, Minneapolis, U.S.A. ; Professor Hon. Secretaries : S. P. Mummery, L.R.C.P., 
Dr. Römer, Strassburg; S. Isawa, Tokyo; Dr. M.R.C.S., L.D.S. Eng.; and A. G. G. Plumley, 
A. J. MeDonagh, Toronto. M.B. Lond., L.R.C.P., M.R.C.S., L.D.S. Eng. 


SECTION III: DENTAL SURGERY AND THERAPEUTICS 


| MEETING-PLACE : PHYSICS THEATRE 
(IMPERIAL COLLEGE OF SCIENCE) 


Se 


OFFICERS Dr. J. K. Clarke, Victoria, Australia ; Dr. Mallory, 

President: W.H. DorAMORE, L:R.C.P.,M.R.CS., Toronto ; Dr. Taubkin, Moscow. 
L.D.S. Eng. Vice-Presidents: W. Hern, M.R.C.S., L.D.S. 
Hon. Presidents : Professor Dr. Dieck, Berlin;  Eng.; J. B. Parfitt, L.R.C.P., M.R.C.S., L.D.S. 


Dr. E. S. Gaylord, New Haven, U.S.A. ; Dr. Pont, Eng.; and G. O. Whittaker, L.D.S. Eng. 
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THE OPENING MEETING 


Tue General Opening Meeting of the Congress 
was held in the Central Hall, Westminster, at 
10 A.m. on Tuesday, August 4, 1914, under the 
Presidency of Mr. J. Howard Mummery, who was 
supported by the Committee of Organization and 
by many Government and other representatives 
of the British Colonies and foreign countries. 
There was a large attendance of members and 
visitors. Before the meeting began, Mr. J. A. 
Meale, F.R.C.O., played selections on the fine 
organ. 

Mr. H. R. F. Bnooxs (one of the Hon. General 
Secretaries) announced that they had been hoping 
to have had Mr. Herbert Samuel, the President 
of the Local Government Board, officially to open 
the Congress ; unfortunately, owing to the political 
situation, he was unable to be present, but he had 
sent the following telegram: ‘ Greatly regret 
that in circumstances now existing impossible for 
me to attend opening of Congress to-morrow. I 
wish every success to meeting.—H ERBERT SAMUEL.” 

The PRESIDENT: My first duty is to send the 
following telegram to His. Majesty the King at 
Buckingham Palace: ‘ August 4, 1914. This 
meeting in London of the Sixth International 
Dental Congress, mindful of Your Majesty’s 
devotion to and interest in science and humanity, 
begs to send its dutiful homage and warmest 
expressions of respect and gratitude.” 

My next duty is to thank the Members of the 
Government for their kind support. We all deeply 
regret the circumstances which prevented Mr. 
Samuel opening this meeting, but of course it 
was unavoidable. On behalf of the Congress I 
Offer our sincere thanks to Mr. Herbert Samuel 
and the heads of the Government Departments, 
not only for their personal kindness during the 
arrangements for the Congress, but for the recog- 
nition which their assistance affords us as evidence 
of the interest taken by the State in all movements 
which tend to the welfare of the community. 

On behalf of my British colleagues, I bid you 
weleome to-day, and sincerely hope that the 
Congress will be fruitful in useful work, and may 
assist in promoting a better understanding among 
the nations. 

In accepting the important position of President 
of the Sixth International Dental Congress, an 
honour of which I am deeply sensible, I feel that 
I am undertaking a very great responsibility, the 


sense of which has grown upon me as I more 
fully realized the obligations that it entails. 

. The first International Dental Congress was held 
in Paris in 1889, followed by one in Chicago in 1893, 
in Paris again in 1900, St. Louis in 1904, and 
Berlin in 1909—this present Congress being the 
first to be held in Great Britain. 

The Committee of Organization are much grati- 
fied that His Majesty the King has graciously con- 
sented to be the Patron of the Congress, and 
thereby to emphasize the importance of dental 
science as a factor in the welfare of nations. 

In order that the results of the deliberations of 
this Congress may be rendered as useful as possible, 
the following system has been adopted. 

The sections of the Congress are ten in number ; 
in each section certain important questions have 
been selected for discussion, and reporters on 
these questions have been chosen by the council of 
the section, from the names of those nominated 
by their different nationalities. These reports, 
which will be published in full, will be given at the 
meeting in the form of a résumé, which must not 
oceupy more than fifteen minutes, with ten minutes 
for a reply at the end of the discussion—speakers in 
the discussion are limited to five minutes. 

Papers submitted to the section must not occupy 
more than fifteen minutes in delivery. 

If this system is adhered to it is felt that much 
more valuable results will be obtained than would 
be possible if discursive and lengthy discussions 
were permitted, as the aim of the Congress is to 
proeure new and important matter in its different 
sections and avoid as much as possible the con- 
fusion that is apt to occur in these great inter- 
national gatherings. 

Since the beginning of the present century the 
outlook of the dental profession has undergone a 
great change. Not long ago the dentist thought of 
little else but the filling of carious teeth and striving ` 
to keep down the ravages of disease by mechanical 
treatment; he did not study general principles to 
any extent, or realize the important obligations 
of his position as the guardian of the mouth, the 
principal portal of infection for the whole body ; 
but this is really his chief mission and should be 
fully realized by all. 

Dental medicine and surgery is of the very 
highest importance not only to the individual 
but to the State and the nation. 

When we consider that most common and wide- 
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spread disease of civilization, dental caries, or decay 
of the teeth as it is popularly called, we are 
appalled by its terrible results. 

It is so familiar to us all, it is not immediately 
dangerous to life, and the severe pain it produces 
is more or less easily controlled, so that it has come 
to be looked upon as the inevitable lot of civilized 
humanity ; but it is a preventable disease, and 
if this fact were fully appreciated by the whole 
community, it would rouse them from their apathy 
to engage in a crusade which would reduce its 
ravages enormously. 

To the State, such a crusade is of the very 
greatest importance; the rejection of recruits 
to the Army and Navy on account of defective 
teeth is strong evidence of this, but these instances 
where the matter comes prominently before the 
authorities are only a small proportion of the whole. 
The physical degeneration of the race caused by 
tooth disease is more widespread than has been 
appreciated either by State authorities or by the 
medical profession. 

It is evident that any great reform in the en- 
deavour to stamp out a disease of this kind must 
commence with the children, and when we remem- 
ber that in one investigation in this country under- 
taken by the British Dental Association it was 
found that more than 86 per cent. of children of the 
poorer classes showed caries of the teeth, there 
cannot be any suggestion that this cause of physical 
degeneration has been exaggerated. In 10,500 
children examined there were 37,000 unsound 
teeth. 

The inspection by medical men. under the 
* Medical Inspection of Children Act ” has fully 
confirmed the extensive character of this evil ; the 
percentages are not quite so high, but this is 
probably because the examinations were not con- 
ducted with quite the same care and knowledge 
as when carried out by dentists. 

This does not mean only a certain amount of 
toothache as many are apt to think, but it leads 
to gastritis and serious digestive derangements 
consequent on the bolting of food and septic pro- 
ducts, enlargement of the lymphatic glands due to 
the absorption of toxic poisons, these glands often 
becoming tubercular ; it means anæmia and a 
lowered condition of bodily resistance, making the 
subject more liable to the attacks of such diseases 
as tuberculosis, and thus increasing the mortality 
from meningitis and tubercular peritonitis so 
common in badly-nourished children. We have 
in fact in these children a chronic disease which 


lasts often during the whole period of childhood : 


and youth, and it is quite impossible they can 
afterwards become healthy men and women. It 
is because this infection is so chronic in its nature 
that its true cause remained so long unrecognized 
and the debility and pallor so characteristic of 
these children was assigned to various causes, such 


as unhealthy surroundings and other vague in- 
fluences, which were only cited as an excuse for 
ignorance of the true cause. 

Very much has already been done and is still 
being done in the establishment of school clinies 
to cope with this evil both at home and abroad. 

In England the pioneer school clinic was es- 
tablished in Cambridge in 1907 by the efforts of 
Mr. George Cunningham, the necessary funds 
being contributed by the generosity of Mr. Sedley 
Taylor, Fellow of Trinity College, Cambridge. The 
recent reports of this clinic have been most 
encouraging and most conclusively demonstrate 
the great importance of the movement. According 
to the last report 72 per cent. of the children have 
now sound permanent teeth. Dr. Jessen’s splendid 
work in Germany and the clinies in America and 
many other countries all mark the commencement 
of a reform which cannot fail to be of the greatest 
benefit to future generations. 

Caries is a preventable disease, but it is only 
preventable by the aid of co-operation on the 
part of Government authorities, medical men and 
the publie themselves. There is no known specific 
for the cure of this widespread disease, but a careful 
attention to the hygienic conditions of the mouth 
and teeth and the employment of a suitable diet 
might do much in time to eradicate it. 

This and other diseases of the teeth are of a very 
insidious nature and the public will not recognize 
their importance so long as they do not cause pain. 
But pain is not by any means the only indication 
of dental or any other disease, and there is no doubt 
that much general ill-health would be: prevented 
by careful attention to the cleansing of the mouth ; 
with a large majority, however, this is very 
little understood—such precautions are: sadly 
neglected and the resulting ill-health is attributed 
to other causes. 

Whatever diffieulty there may be in attaining 
to a clear understanding of all the predisposing 
causes of earies of the teeth, there is no doubt 
that the determining cause is carbo-hydrate stag- 
nation—the fermentation which takes place in 
retained particles of starchy food by the agency 
of bacteria constantly present in the mouth 
resulting in the production of acids, which act upon 
the teeth. e . 

Thorough cleansing of the teeth and prevention 
of such accumulation is necessary to prevent 
disease. The researches of Dr. Sim Wallace, Prof. 
Pickerill, and others have shown the great value 
of a suitable diet in the prevention of caries— 
the avoidance of much sugar, more especially in the 
form of sticky sweets, and the termination of a 
meal with acid fruits such as apples and oranges 
tend to ensure a free flow and limpid condition of 
the saliva, which is the natural cleanser of the 
mouth. 


This recommendation is based on scientific 
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principles and will, I think, survive the criticism 
of those medical authorities who consider it 
" absurd." Such criticism, especially, when ad- 
dressed to the laity, is doing much to hinder, instead 
of advancing, the cause of preventive medicine. 
As repeatedly pointed out by Dr. Sim Wallace, 
food containing its fibrous constituents favours 
efficient mastication and has a direct cleansing 
effect on the teeth; when this fibrous part is 
removed, and such pappy foods as cornflour, rice, 
biscuits, white bread, and the multitude of food 
preparations advised for children are substituted, 
every opportunity is afforded for the accumulation 
of pulpy material between the teeth, favouring acid 


. fermentation and the processes which result in 


dental caries. 

Children do not require minced and soft foods, 
but such a diet as will bring into action the muscles 
of mastication and will assist the natural healthy 
physiological processes that are kept in abeyance 
by such artificial methods of feeding. 

While natural means of cleansing the teeth are to 
be considered the most important, the use of the 
tooth-brush is very necessary where soft adhesive 
food is habitually taken. We cannot, however, 
consider that the use of this implement, once or 
even twice a day, will compare, as a method of 


prophylaxis, with the habitual use of food of a 


nature to stimulate the flow of the cleansing saliva, 
especially at the termination of a meal, and most of 
us, I think, agree with Prof. Pickerill when he says, 
should be regarded as an 
adjutant to other means of prophylaxis." 

It is an artificial method of cleaning the teeth 
rendered necessary by the artificial conditions of 
modern life. 

During the last few years the greatest duni in 
the science and practice of dentistry, which stands 
out most prominently from all other issues, is the 
more perfect understanding of the far-reaching 
effects of septie conditions in the mouth, meaning 
not only suppuration but toxic infection from 
bacterial cultures in and around the teeth. 

The most common cause of septic infection from 
the mouth is the disease commonly called pyor- 
rhoea, an inflammatory condition of the surround- 
ing tissues of the tooth, the pericemental mem- 
brane, the gum tissues and alveolar bone in very 
varying degrees of intensity, which is the cause 
of many obscure and severe affections of the general 
system. It is also especially to be noticed that very 
slight local manifestations of the disease may give 
rise to very severe constitutional disturbance. 

It was long ago pointed out by Galippe that 
organisms from pyorrhcea pockets produced affec- 
tions of the joints when inoculated into guinea-pigs, 
and it is now well established that joint affections 
are frequently due to micro-organisms which have 
their culture chamber in the mouth. 

Dr. Horder, in a most interesting and suggestive 


paper lately read before the Odontological Section 
of the Royal Society of Medicine, drew attention to 
cases of disease directly due to infection from the 
mouth, which had come under his own observation. 
He showed that among other affections inflamma- 
tory diseases of the eye and skin were due to this 
cause, as well as cases of joint disease, sciatica and 
brachial neuritis, endocarditis, anzemia and general 
debility. — 

Suppuration is not a necessary factor in the 
spread of diseases from the mouth. Those 
conditions in which a gradual production and 
absorption of poisons is in progress give rise to 
effects on the system which are quite as injurious. 
It is plain to every one that organisms, when con- 
fined by firm boundary walls as in an abscess, 
cause severe pain in addition to the general feeling 
of malaise. Here attention is immediately directed 
to the cause as manifested by the local pain and 
swelling, but equally severe and often considerably 
greater general infection is caused by organisms 
which have their dwelling-place in and around 
unhealthy teeth and gums. 

The organisms are not confined by rigid tissue 
and do not cause pain, but their poisonous products 
are just as far-reaching and more dangerous, as their 
origin is not suggested by the local sensations of 
pain or tension. 

A very important point insisted on by Dr. 
Horder is that “‘ ill effects depend upon the net 
amount of toxin absorbed by the circulation and 
not upon the Brass amount of toxin formed at the 
seat of infection." A very small focus of infection 
may give rise to severe symptoms, and the causes 
of such infection may be very obscure and difficult 
to detect. Many cases have been recorded in 
which. teeth that have been skilfully treated 
showed by X-ray examination that they were the 
cause of serious poisoning, the origin of which had 
never been suspected, being due to deep-seated 
septie infection of the bone under the roots of 
treated teeth apparently in perfect order. "This 
danger from dead teeth is a very subtle one and has 
not ‘been sufficiently appreciated. 

I am desirous of avoiding any undue exaggera- 
tion. Ido not wish to claim that all toxæmic con- 
ditions are due to mouth organisms ; there are 
many other causes of infection, but I think I am 
supported by the body of the medical profession 
who have considered the subject, when I state that 
the principal source of septic infection is the mouth. 

With regard to treatment, the profession seems 
to be at present divided into two schools, consisting 
of those who advocate the retention of diseased 
teeth in pericemental disease, after careful treat- 
ment, and those who consider that such teeth 
should be removed. I cannot but think that the 
adherence to any hard and fast rules of any school 
of treatment is a mistake; a careful judgment 
should be formed in each individual case. The 
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great principle to keep in view is the avoidance of 
septie infection—whatever cause we find in the 
mouth must be thoroughly dealt with and the 
source of the infection removed. If septic infection 
by either bacteria or their toxins cannot be con- 
trolled by such treatment the offending organ 
should be removed. 

We were duly impressed in our youth with the 
high importance of a tooth as an organ, it was to be 
preserved by some means, by almost any means, 
so long as it was preserved, but while we are fully 
aware of the importance of teeth to health, we now 
look upon the teeth as portions of the whole human 
economy to be viewed in connexion with it and 
treated accordingly. If a tooth is ever so little 
septic and that septicity cannot be controlled by 
treatment, it has become à serious danger to the 
whole body, like a gangrenous limb, and should 
be removed. The question arises whether we are 
justified in telling any patient after a prolonged 
treatment of the teeth for pyorrhcea that he is 
eured. According to our present knowledge we 
think not. He should be told that as the result 
of the course of treatment he has undergone the 
disease has been kept in abeyance and its consti- 
tutional effects prevented, and careful attention on 
his part may prevent a recurrence. If assured of 
a cure, he goes away with a false sense of security, 
neglects the necessary daily observance of rules 
of treatment of which he has presumably been 
informed, and the symptoms recur. 

. While a knowledge of the science of bacteriology 
and a comprehension of the great principle of 
antisepsis have led to great improvements in 
treatment, there is still room for a wider under- 
standing and more extended application of these 
principles to daily practice. While we no longer 
relieve the pain from a septie tooth by draining 
it into the mouth, a common practice some years 
ago but now considered almost criminal, a great 
many septie roots and hopelessly decayed teeth are 
allowed to remain in the mouth to the serious 
danger of their possessor. I am aware that many 
patients insist on retaining such undesirable 
tenants, but they should only be allowed to do so 
on their own responsibility after due ub from 
their professional adviser. 

There is, we think, still room for a more scien- 
tific and hygienic adaptation of mechanical 
appliances, and an avoidance of many of the evil 
effects of retention of food and of bacterial infection 
from this source. A more perfect understanding 
among all members of the profession seems desir- 
able on this subject, and no appliance that is not 
capable of the most perfect cleansing should be 
considered admissible. 

In our attack upon the sources of physical de- 
generation and disease, we claim that the dental 
speciality is one of the very highest importance 
in the great field of medicine. "This has not been 


sufficiently appreciated in time past and is not 
even now so fully understood as it ought to be. 
Very much physical deterioration, very much 
unnecessary suffering might have been saved had 
it been sufficiently realized. Iam fully aware that 
during the last few years there has been a great 
improvement in this direction. A great many 
medical men now look to the mouth to see if it 
is likely to be the source of the sometimes very 
obscure cases of ill-health they have to deal with, 
but I am afraid the majority do not look first for 
this common cause, as the medical papers often 
show us, but wake up to it later, when prolonged 
treatment has been tried in vain. As Dr. Horder 
says in the paper to which I have referred, ** A few 
physicians earn the reputation of being obsessed 
by the evils consequent upon septic teeth, but this 
imputation may be borne with equanimity so long 
as there exist eminent authorities on rheumatism 
and arthritis who do not even yet make a critical 
examination towards this fruitful source of toxic 
absorption." 

'The surgeon has now become fully aware of the 
great danger of septie infection from unclean 
mouths, following important operations, and we 
are glad to know that the late President of the 
Royal College of Surgeons who was one of the 
earliest to recognize the important bearing of oral 
sepsis on general surgery, is dealing with the 
subject in his report to the Congress. 

The neglect of any due consideration of the 
mouth and teeth as a probable source of infection, 
which, as I have pointed out, is evident among the 
great majority of medical practitioners, is perhaps 
inevitable, owing to a defect in the present system 
of medical education. While the student is care- 
fully instructed in diseases of the eye and ear, and 
other special parts of the body, those most im- 
portant organs, the teeth, are neglected. "The 
student, during his hospital training, has every 
opportunity of acquiring a really astonishing 
amount of sound theoretical and clinical knowledge, 
but knows scarcely anything about the teeth. This 
ean only be because the educational bodies have 
not yet come to realize the important bearing of 
dental disease on general surgery and medicine. 

The student should be instructed during his 
hospital course, not so much in the surgical treat- 
ment of dental disease which must always be a 
speciality requiring a long special training, but he 
should be made aware of the important bearing of 
oral and dental affections on the rest of the body 
and its organs, and on the far-reaching effects of 
oral sepsis; he should be instructed on the kind 
of diet that is causative of dental caries and the 
diet that is most calculated to promote healthy 
teeth ; he should be taught to recognize the first 
signs of that inflammatory condition of the gum 
margins which goes on to pyorrhœa with all its 
severe and widespread constitutional effects, and 
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he should also be instructed in the pathology of 
caries of the teeth, and these studies should be 
made compulsory. It may be said that such 
training is provided in the dental departments of 
the hospitals, but in the majority of cases the 
student only concerns himself with learning to 
extract teeth, as he considers this knowledge may 
be useful to him in practice. 

The student's one desire is to satisfy the 
examiners and any subject not included in the 
examinations is not likely to receive much of his 
attention. 

The acquisition of such knowledge would add 
very little to the burden of the medical student 
but would be of the highest value to him in prac- 
tice, and through him to the community. 

In the battle against dental disease, we want 
more co-operation, more help from outside. It 
is not a selfish campaign in any sense, for in promul- 
gating the rules of hygienic living and striving to 
instruct the public in the methods of securing 
healthy mouths and teeth the dentist is doing 
nothing to increase his sources of practice, but 
rather the reverse, although prophylactie methods 
will for a long time require skilled attention : but 
it is an undertaking for the good of the community, 
and as such should be encouraged and helped by 
the State, by the medical profession, and by the 
publie authorities in every land. We therefore 
have no scruples in urging these considerations 


‚upon all classes. 


The State has largely undertaken the task of 
dealing with diseases that directly threaten life, 
but inadequately with dental disease, of which the 
effects are not so apparent on the surface but far 
more subtle and far-reaching, for they are the cause 
of physical degeneracy and inadequate fulfilment of 
the duties of life. 

The State has dealt more kindly with the child 
than with the adult. The efforts of education 
authorities in instituting school clinics have been 
admirably fostered by the Medical Department of 
the Board of Education, and grants for treatment 
of school children have been made by Parliament ; 
there are already twenty school clinics established 
in London and between seventy and eighty in other 
parts of England and Wales. On the other hand, 
no provision is made for dental treatment under 
the “ Insurance Act," despite the fact that a 


large proportion of chronic diseases are directly 


due to diseased teeth. 

We would ask for more.assistance from the 
great body of general practitioners of medicine, who 
have an enormous advantage over the dentist, and 
can do so much that he cannot, for our great hope 
lies with the children ; if they are nourished and 
brought up on sound hygienic principles, having 
regard to the maintenance of a healthy mouth and 
teeth, the first great step towards the subjugation 
of dental disease is taken. 


The family doctor, from his intimate relations 
with his patients and from the confidence reposed 
in him by parents, is in a position to inculcate the 
rules of diet and cleanliness from an authoritative 
standpoint. 

It is well known that children are so often 
brought for the first time for dental treatment 
only when toothache has already indicated the 
presence of advanced disease. 

With his adult patients also, a slight acquaintance 
with the pathology of pyorrhcea will enable the doc- 
torto detect the first signs of this common affection 
and insist on suitable treatment being carried out. 

Prof. Osler has said, ‘“ You have one gospel to 
preach and have to preach it early and late, in 
season and out of season. It is the gospel of 
cleanliness of the mouth, cleanliness of the teeth, 
cleanliness of the throat. "These three things must 
be your text through life." 

We want this gospel preached in every civilized 
country, and when its teachings have been under- 
stood by the people, there will be an improvement 
in the health and condition of the community 
which those living under present conditions are 
quite unable to realize. 

As the representative of that wonderful country, 
Japan, told us at the meeting of the Federation at 
Stockholm : ‘‘ Hygiene of the mouth and teeth 
is perhaps older in Japan than in any other civilized 
country. This has its foundation less in the recog- 
nition of the importance of mouth-hygiene for 
the body than in old-standing religious ideas and 
obligations, which have gained such a firm hold of 
the sentiment of the whole people that no one 
needs to be compelled by special admonition to 
practise a certain amount of mouth-hygiene. 
Every family without exception has its home-altar, 
usually two, one Shinto and one Buddhist. When 
the Japanese rises in the morning his first act is to 
rinse his mouth and clean his teeth automatically 
with his forefinger and salt. His second act is 
then to go before the altar and say his prayers, for 
he may not utter a prayer to his god without a clean 
mouth." An old Japanese proverb says: “ Let 
the man be brown, but his teeth must be white." 

Would that cleanliness of the mouth were a 
religious obligation in our own lands. 

We have seen during recent years the introduc- 
tion of new methods of treatment, many of which 
have been of great service, such as vaccine therapy, 
ionie medication and local anæsthesia, and a great 
advance in methods of X-ray diagnosis. In 
dental surgery as in the general science of medicine 
we often have held out to us the hope of a great 
discovery which seems to promise unbounded 
success ; but these new remedies and methods do 
not fulfil all that is expected of them ; still they 
take their place among the means we possess for the 
relief óf suffering, and are being steadily added to 
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as the years advance. The greate:t advances are, 
however, made when great principles are formu- 
lated on which new treatment can be founded. 

The greatest of these principles on which all 
modern treatment is based are the bacterial origin 
of disease and the antiseptic treatment of wounds. 
To the great Frenchman, Pasteur, we owe the first 
of these, the foundation of the science of bacterio- 
logy and the true explanation of the nature of 
fermentation and the life manifestations of micro- 
organisms. 

To the Englishman, Lord Lister, we owe the 
application of this discovery in the method he 
evolved, which has probably been of greater 
benefit to mankind than any discovery recorded 
in the history of the civilized world. Sincethe last 
meeting of the International Dental Congress this 
great man has passed away, but we rejoice to know 
that he lived to be fully appreciated and honoured 
both at home and abroad, and to have the great 
satisfaction of seeing in his lifetime the results of the 
great benefits he had conferred on his fellow-men. 

As a noble testimony to the importance of inter- 
national understanding and mutual appreciation 
of the obligations which medicine owes to human- 
ity, we must remember that when Lister was 
suffering from the proverbial disadvantages of a 
prophet in his own country, when in the full con- 
sciousness of the significance of his great discovery 
he was fighting against prejudice and conservatism, 
in Denmark Dr. Saxthorpe of Copenhagen, and in 
Germany Dr. Von Nussbaum of Munich and Prof. 
Vollemann of Halle, proved by the adoption of his 
methods that the one great system founded by 
Lister was to revolutionize the practice of surgery. 

We know that the old days of professional 
jealousy and seclusion are passed, and that these 
great international congresses, whatever may be 
their drawbacks, have been the principal agents in 
bringing about this most desirable end by encoura- 
ging the feeling of fraternity and the comprehension 
of a common interest among the nations of the 
world. 

The intimate connexion between dental and 
general disease, which has lately been so much 
brought into prominence, points very strongly 
to the necessity of maintaining a high standard of 
medical instruction in the dental eurriculum, and 
a still closer alliance with the whole medical 
profession, that they may work harmoniously 
together for the advancement of their common 
objects. 
| The difficulties connected with dental education 
are great, but as knowledge advances it is being 
less and less looked upon by thoughtful men as 
necessarily confined to technical instruction ; and 
although we may yet be far from the day when 
the one portal to all branches of the healing art 
Shall be a medical education, with subsequent 


special training, this is, I think, the ideal we should 
keep before us however unattainable it may now 
appear. The great law of evolution—the survival 
of the fittest—must triumph in the end. 

In conclusion, I express the sincere hope that 
from the delibérations of this Congress we may 
arrive at still more perfect methods of treatment 
and carry further the application of the great 
principles of surgery. The outlook is hopeful, the 
art and science of the dentist is ceasing to devote 
itself entirely to making good the ravages of 
disease, and is striving also to prevent its occurrence 
and improve the physical condition of the race. 

The watchword of the day is ‘ prevention," and 
we hope that while the care of apparently inevitable 
disease must largely occupy our attention, the best 
efforts of all practitioners will be directed to pro- 
phylaetie methods, and that they will succeed 
in relegating to the past many of the evils we now 
look upon as the common lot of humanity. 

Mr. W. B. PATERSON (President, International 
Dental Federation): As representing the Inter- 
national Dental Federation and the Committee 
of Organization of this Congress, a duty has been 
entrusted to me which it gives me the greatest 
pleasure to fulfil. That duty is to welcome those 
delegates who have been able to come to this 
Congress from afar. I say * who have been able 
to come"' because the catastrophe of war has 
deprived us already of the delegates of four of 
the largest countries of Europe besides those of 
six of the smaller States ; otherwise we had reason 
to hope that this Congress might have been a record 
Congress amongst international dental gatherings. 
When I look around me and see the present 
assembly and think of the assembly I saw five 
years ago in Berlin at the International Congress 
held then, I cannot but regret the decline in 
attendance. Yet notwithstanding the diminution 
in numbers I venture to assert that this Congress 
will be found sufficiently representative as an 
International Congress of all that is best in the 
science and art of dentistry. Let us remember: 
that dental science is international and war cannot. 
stop its progress for the benefit of humanity. 
Furthermore, war cannot destroy the friendships 
of its votaries. We in this country offer the 
delegates who have come to us from abroad a 
most hearty welcome. We will endeavour to 
make your stay amongst us socially pleasurable, 
as I am sure this Congress will make it eminently 
valuable from a scientific point of view. 

Dr. E. T. wn (Australian Commonwealth) : 
Mr. President, Ladies and Gentlemen,—I am 
here as the official representative of the Common- 
wealth Government of Australia, also the State 
Government of Queensland, and owing to Mr. 
Donald Smith's inability to be with us I have been 
asked to act for New South Wales. I also repre- 
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sent the National Dental Association of Australia 
and the Odontological Societies of Queensland and 
West Australia. From all of these I tender to 
you, sir, their hearty good wishes for a most 
successful Congress. I am convinced of the great 
amount of good that congresses do, as previous 
to our first one in 1907 the dentists in the various 
States of Australia were hardly known to one 
another, and therefore we had no Australian 
"organized body, but since that time we have 
formed our National Dental Association and held 
two other congresses, with such good results that 
we feel that we can approach our various Govern- 
ments on matters of dento-political matters with 
some certainty of being heard. Consequently 
our dental hospitals and schools are being placed 
on a very solid basis ; and I hope through this 
Congress I may learn much that will be of use to 
us in Australia. Australia is holding its fourth 
Congress on August 23, 1915, and if any member 
is able to visit us at that time we will be pleased 
to give him a welcome. I again thank you all. 
Protessor H. P. PICKERILL (New Zealand): It 
gives me very much pleasure, on behalf of the 
delegates from New Zealand, to thank you very 
sincerely for your welcome to us. It also gives 
us very great pleasure to be here to represent our 
eountry and Association at a great international 
gathering of this kind. We are the youngest 
country to be affiliated with the International 
Dental Federation, and not only are we the 
youngest and perhaps the least, but we come from 
the furthermost spot on the face of the earth. 
Nevertheless, although we are so far off, I can 
assure you that we take the very keenest interest 
in all that the International Dental Congress does, 
and it is a source of great gratification to us that 
we are now recognized as being definitely associated 
with, and part and parcel of, the International 
Dental Federation. I was very gratified to hear 
the President's remarks as to what the aims and 
ideals of the profession should be. We in New 
Zealand are striving to maintain those ideals and 
to live up to the standard which the President 
has set before us. Although, as I said, New 
Zealand, dentally speaking, is perhaps young, yet 
we have had an organized Association for some 
eight or nine years. an Association thoroughly 
organized and unified throughout the country. 
The New Zealand Dental Association has always 
shown the very greatest keenness and enthusiasm 
for the advance and progress of dental matters. 
It is at this time largely interested in the subject 
which the President has so forcibly put before us 
this morning, preventive measures, and we hope 
to see such measures initiated in the course of a 
few years, a very complete system of prophylaxis 
and preventive measures in conjunction with 
clinics. The two systems, prevention and cure, 


we believe should go hand in hand, and should not 
be divorced, as is so often the case. Another 
point whieh the President touched upon, and 
which we fully recognize in New Zealand, is the 
necessity for medical men obtaining some know- 
ledge of dental matters during their curriculum, 
and I am pleased and proud to be able to tell you 
that in the University of Otago a course of this 
kind is compulsory. No medical student can 
qualify in New Zealand without having passed 
through a course and an examination in elementary 
dental surgery, which does not comprise the 
teaching of operative dentistry, but which does 
comprise the teaching of the far-reaching effect 
of dental ills. My friend Dr. Kirk, who has been 
sitting beside me, thought it must be rather a 
bitter pill. On the contrary, the students there 
take up this course with the very greatest enthu- 
siasm, and I have been surprised at the keenness 
with which they take up the work and the manner 
in which they pass their examinations. Another 
advantage we have in New Zealand is the one- 
portal entrance to the dental profession. That is 
a state of affairs which I hope we shall always be 
able to maintain. It is an ideal state of affairs 
and one which other countries desire, but, not 
being so young as our country, they have not 
yet been able to obtain it. I thank you for your 
welcome. 

Dr. A. J. McDonacu (Canada): On behalf of 
myself and the other delegates from Canada, I 
wish to thank you for your hearty reception. We 
feel very grateful for the honour that has been 
conferred upon us, and we hope we shall be able 
to go away from this convention better equipped 
for the work we have in hand. Canada is a young 
and a big country, and a country that thinks well 
of itself. As you know by the papers of the last 
few days, we are going to send you twenty thousand 
soldiers to fight this war of ours, and if I was not 
too old I would be one of them. We have in our 
country a good dental law. We have about two 
thousand well-equ'pped dentists, we have three 
good dental colleges, and above all we have a 
splendid Government, which I have the honour 
and privilege of representing at this meeting. We 
are not as old as the British Islands in the practice 
of dentistry, but we have begun from the start to 
build up our profession on scientific principles. 
We have, perhaps to our detriment in some ways, 
kept the dental profession in Canada separate 
from the medical profession, but in the last few 
years we have been coming very closely together, 
because it has been found in Canada, as I believe 
it has been found in other countries, that the health 
of the whole body depends materially on the health 
of the integral parts of the oral cavity, and, as a 
consequence of that, the two professions in Canada 
are drawing together and we are doing a great deal 
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of good in that way. We hope in future to do 
more good than we have done in the past and that 
the medical profession will use the knowledge and 
the experience of the dental profession in Canada 
and in the whole of the civilized world, as you, 
Mr. President, have suggested in your address. 
At the present moment the Organizing Committee 
believe that we are here for a short time, but from 
all the indications it looks to us as if we were here 
for the rest of our natural lives, owing to the diffi- 
culty we have in getting boats to go away in. 
Again I thank you for the honour you have done 
me and my colleagues, and I wish the Conference 
every success. 

Dr. WiLLIAM JOHNSTON (South Africa): I wish 
to thank you very much for the very hearty 
weleome you have given to my fellow-delegate 
and myself from South Africa. As we represent 
the youngest Union, it behoves us not to say too 
much. We are here to learn, not to teach, and 
I am perfectly certain that our learning will be 
proportionally as great as my speech will be 
proportionally short. I thank you. 

Señor JUAN B. PATRONE (Argentine Republic), 
speaking in Spanish, greeted the Congress on 
behalf of his country, and expressed hearty wishes 
for its success. 

Dr. PoURVEUR (Belgium), who was unavoidably 
absent, had communicated the following : Comme 
délégué du Gouvernement et au nom du groupe 
Belge ici présent je suis heureux d'étre l'interpréte 
auprés de vous des sentiments d'admiration nous 
inspirés par la grande idée humanitaire qui a 
dominé l’organisation de ce Congrès. (C’est sous 
l'empire de ces sentiments que le Gouvernement 
Belge a tenu à donner un caractére officiel A ma 
délégation pour exprimer tout l'intéret qu'il porte 
aux travaux de cette assemblée. La réunion de 
ce Congrés dans votre grande capitale, qui gráce 
à la facilité de communications avec le monde 
entier et par sa grande renommée scientifique 
se trouvait étre la ville par excellence pour ces 
travaux, marquera un événement sans précédent 
dans l'art dentaire. Je crois done remplir un 
devoir essentiel en remerciant le Comité d'organisa- 
tion pour l'auguste patronage qu'il a obtenu de 
Sa Majesté le Roi d'Angleterre et pour la précieuse 
protection du Gouvernement Royal qui a su 
intéresser à nos efforts un grand nombre des 
sommités de la science. L'Angleterre a été la 
premiére grande nation Européenne qui a donné 
l'autonomie à notre art et a organisé un enseigne- 
ment dentaire. Le Gouvernement ainsi que les 
pouvoirs publics s’y sont intéressés, aussi hygiène 
des dents a atteint dans votre pays un trés grand 
développement grace à ces mesures utiles et 
humanitaires. L'enseignement de notre art, mes- 
sieurs, dont l'autonomie a été reconnue nécéssaire 
par presque tous les gouvernements, a largement 


contribué au développement du caractére scienti- 
fique de l’art dentaire. Nous en voyons les 
résultats tangibles dans la réunion de ce Congrès 
ou seront discutées toutes les questions tant 
scientifiques que techniques, toutes les applica- 
tions les plus modernes dues au génie et à l'expé- 
rience des sommités de la profession. Mon pays 
n'est pas resté indifférent à cette question qui est 
d'une importance vitale pour notre art. Le 
Gouvernement Belge s'y intéresse beaucoup et : 
vient de créer une chaire de sciences dentaires à 
l'université de Gand, la méme mesure sera prise 
dans les autres universités belges. Les differents 
groupements de la Fédération Nationale dentaire 
l'ont étudiée et ont créé une école à la hauteur de 
la science moderne. J'espére qu'elle donnera les 
résultats que la profession est en droit d'en attendre. 
Aussi, Monsieur le Président, en voyant des 
représentants de tous les peuples assemblés ici 
dans le but de contribuer au progrés de la science 
et de l'art dentaire et de rehausser par leur présence 
Péclat de cette réunion, nous pressentons que 
l'eeuvre portera ses fruits et que les travaux 
accomplis prouveront au monde éclairé que l'art 
dentaire moderne prend de plus en plus une place 
importante parmi les récentes et utiles conquétes 
de l'esprit humain. En vous assurant, messieurs, 
de notre plus dévoué concours, je vous prie de 
croire que nous suivrons les travaux du Congrés 
avec toute l'attention que comporte son noble but, 
le progrés de la science et le bien de l'humanité. 

Dr. HJALMAR AVELLAN (Finland) gave greetings 
from his country in Finnish. 

M. Conconrs (Greece): Als Vertreter der 
Griechischen Regierung habe ich die Ehre die 
besten Wünsche zum Verlaufe des VI internation- 
alen zahnärztlichen Kongresses zu überbringen. 
Bei dem hohen Interesse, das meine Regierung 
diesen Zweig der Heilkunde aus hygienischen 
gesichtspunkten und im Interesse der algemeinen 
Volkswohlfahrt entgegenbringt, kann 
Hoffnung Ausdruck geben, dass die zahlreiche 
Versammlung. von so bedeutenden Vertretern 
unseres Faches die besten Erfolge zeitigen wird, 
zumal die hohe Regierung dieses Landes diesen 
Bestrebungen die grösste Förderung hat zu teil 
werden lassen. 

The PRESIDENT : Dr. Guerini, who is the next to 
address us, has very kindly brought for exhibition 
at the meeting the bust of Professor Miller that 
you see before you. We all deeply respected 
Professor Miller as a dear colleague and leader, and 
the life and soul of our professional meetings. 

Dr. ViNCENZO GUERINI (Italy) : You will excuse 
me if I fail in expressing myself in the English 
language. I have the great honour to present 
to you the best salutations and the best wishes of 
Italy for this Congress, and I have also to express 
my own happiness at being amongst you. I have 
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not only brought you salutations, but, as the 
President told you, I have brought also the bronze 
bust of the late celebrated Professor Miller. Pro- 
fessor Miller was in Naples two years before his 
death, and I induced him to pose to the first 
seulptor in Naples, and he sat to him for four 
hours, and the result was the bust which you 
see before you, of which a representation in marble 
was presented by me to Professor Miller himself 
at the last meeting he attended in Geneva. I 
have the satisfaction of knowing that Dr. Miller's 
son has at home a marble bust of his venerated 
father. I think you will appreciate my idea. 
In conclusion, I want only to repeat the salutations 
which I have given you in English in the Italian 
language. 

Dr. Guerini then concluded with a few words in 
his native language. | 

Dr. THoz SHMAMINE (Japan): A great honour 
has been conferred upon me as the official repre- 
sentative of the Government of Japan to convey 
to you a message of respect and the most sincere 
good wishes for the success of this Congress. It 
is the first time that our Government has been 
offieially represented at an International Dental 
Congress. It is a source of the greatest satisfaction 
to me, especially owing to the fact that this 
important meeting takes place in the capital of 
this great nation with which we have such close 
relations. That adds considerably to the impor- 
tance of my mission. As you all know, the 
Japanese Government has followed with keen 
interest the progress of science in many domains. 
We have taken from the whole world whatever 
would promote civilization in our country, and 
the science of dentistry is of such great importance 
for the general hygiene of the people that it must 
offer a valuable lesson to Japan. I can assure 
you that our Government is so greatly interested 
in the science and art of dentistry that any sugges- 
tions offered either in Europe or in America will 
not be’ overlooked. To both Continents we are 
deeply indebted. I am here not only as an official 
representative but also as a colleague, and I shall, 
with due appreciation of my privilege, join with 
. you in discussing the subjects that will be dealt 
with during the sessions of this splendid gathering. 

Sr. Don MicuEL DENEGRI (Peru), speaking in 
Spanish greeted the Congre s in the name of Peru. 

Dr. M. A. MInKER (Russia) : In the name of the 
National Dental Federation of Russia I have the 
honour to greet the International Dental Congress 
of London and to express the best wishes of all 
Russian dentists for its success. 

Dr. FLORESTAN AGUILAR (Spain): It is in the 
name of the Spanish Government and of the 
Spanish Dental Association that I bring greetings 
to this Congress, a Congress that has for us two 
special features of interest. There is not only 


the scientific interest, the desire of coming here to 
work with you all in this great work for the 
advancement of the dental profession, and to join 
in the vanguard of the intellectual element of the 
profession, but there is also the pleasure of coming 
to England, for whom we have sentiments of 
admiration and friendship. The fire of that 
friendship is vividly maintained by our beloved 
Queen, herself an English princess. She, with 
her kindness, her intellect and her beauty, gained 
the hearts of all Spaniards. I had hoped, Mr. 
President, that the Spanish delegation at this 
Congress would be very numerous—I really had 
the expectation of breaking the record of Spanish 
delegations, so large was the number of members 
inscribed in Spain for the meeting ; but, unfor- 
tunately, the great majority of them have been 
prevented from coming. Some that I saw in 
Paris have not arrived—I do not know why! A 
party of eighteen that left Madrid telegraphed me 
on Friday that they are held up—I do not know 
where! But in any case you can count on those 
who have arrived doing their best to work with 
you all for the prosperity of this Congress, which I 
hope will mark a period of progress in our profession. 

Dr. SrEN HAGER (Sweden): As the delegate 
appointed to represent the Swedish Government, 
and on behalf of the Swedish Dental Society, I 
have the honour of presenting greetings to the 
Sixth International Dental Congress. It was with 
great pleasure that the Swedish Government 
aecepted the invitation to send a representative 
to this Congress. It takes a keen interest in the 
progress of dental science, and in the improvement 
of publie health through dental hygiene in schools, 
in the army and in the navy, ete. In Sweden, 
where we make a point of keeping pace with.the 
intellectual and material development of the world, 
we have for a very long time regarded England 
as the powerful standard-bearer of culture and 
as the leading country in different fields of progress. 
It is quite obvious that we Swedish dentists have 
deeply appreciated the successful efforts at 
improving our science and upholding the interests 
of our profession which have been made by our 
colleagues here in England, where so many promi- 
nent pioneers of dentistry have lived and worked. 
Now that we have assembled in this mighty city 
of London we wish to express our profound 
admiration of the successful manner in which the 
Committee of Organization has accomplished its 
gigantie task. We are fully convinced that this 
Congress will fulfil its purpose, the advancement 
of dental science in a specially high degree for the 
benefit not only of dentists but of humanity in 
general. With this hope I express on behalf of 
the Swedish Government and my Swedish confréres 
my best wishes for the success of this Sixth 
International Dental Congress. 
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Dr. ARTHUR LEUTY (Egypt): Although I come 
from one of the oldest countries, our Dental 
Society is the youngest. I am the delegate from 
that Society to this Congress as its President. 
We have many difficulties in Egypt arising from 
the fact that we are so cosmopolitan— Americans, 
English, French, Greek, Italian—so that you can 
understand our difficulties are great in forming a 
society there. I have been working on behalf of 
a society for six years, and success was attained 
only in April. I hope to take some ideas back 
from this Congress and to strengthen our Society 
on my return to Egypt. 

Dr. J. S. BURNETT (Uruguay): I am not sure 
but that I should address myself to you in the 
Spanish language, as that is one of the official 
languages of our Congress and the official language 
of my country, but as the majority I have the 
honour to address understand English better than 
Spanish, I have chosen to thank you for your 
kind welcome in the English language. I feel 
highly favoured at having the opportunity of 
being with you once again. I have the honour, 
jointly with my colleague, Dr. Laguardia, to 
represent the Government of Uruguay, which, 
through us, thanks the British Government for 
the official invitation to send representatives to 
this Congress. I have also the honour of repre- 
senting the Dental Association of Uruguay, a 
society which has done and is doing a great deal 
to improve the conditions and status of the dental 
profession in that country. The President and 
Committee of that Society have authorized me to 
express their heartiest wishes for the success of 
our Congress. I am also honoured by our Faculty 
of Medicine, which has commissioned me as their 
delegate to convey to you their greetings and good- 
wil and to express the hope that before long 
there will be a universal standard of education 
and instruction that will place the dental college 
curricula of the world on an equal footing, so 
that a degree in dental surgery will be universally 
accepted throughout the world. Each. one of our 
Congresses has undoubtedly been a step forward, 
and every day we notice the increasing interest 
shown in dentistry by our supreme authorities, 
which proves that in every civilized country 
dentistry has become a recognized necessity to 
humanity, and all Governments feel the growing 
obligation of encouraging in every way a profession 
which is so important to the happiness of the 
community. In 1893 I had the honour of address- 
ing our Second International Congress. When I 
said at that time that I came from one of the 
smallest countries in the world I had in mind that 
it was small in dentistry as well as in area ; to-day 
the country is the same in area, but in dentistry 
it has made great strides. This year the Faculty 
of Dentistry have seventy pupils matriculating, 
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and there is an ever-increasing staff of professors. 
It is a section of the Faculty of Medicine which 
I am proud to say is equal to any. Before another 
year we shall have a regularly appointed college, 
as the dental section has grown too important 
to be worked directly from the Faculty of Medicine. 
I should like to say a great deal more about our 
profession, what we may expect from it in the 
future, and the reasons why we have had such 
uphill work to place it on the footing it deserves, 
but I should be taking up too much of your valuable 
time. "Therefore, I shall finish by simply con- 
gratulating the International Dental Federation 
on the happy choice they made of the Committee 
of Organization for our Sixth Congress and 
congratulate the Committee on the splendid 
energy they have shown in organizing the Congress, 
from which humanity will greatly benefit. 

Dr. H. J. BURKHARDT (United States): I am 
deeply grateful for the opportunity to speak to 
you on behalf of the members of the National 
Dental Association of America, composed of repre- 
sentatives from the various State and Territorial 
Societies of the United States. Permit me first 
of all to congratulate our distinguished President 
upon his ability as a linguist, and then to thank 
Mr. Paterson for the cordial and hospitable words 
which he uttered. We Americans were much 
struck by what Mr. Paterson said, particularly 
those of us who have received an invitation to the 
hospitality of your English homes. Unless Mr. 
Paterson ean provide some means of cashing our 
cheques we shall probably be obliged to remove 
from our hotels into your houses! "The President 
has well said that these Congresses mark an epoch 
in the history of dental science, and if you will 
permit me briefly to allude to some little progress 
that has been made in America since the Congress 
held in Berlin five years ago it will be of interest 
to you. Since then we have received Government 
recognition to the extent of Army and Navy 
Corps; we have received recognition by the 
various State Governments to the extent of having 
some of our colleagues appointed upon State Boards 
of Health ; the various municipalities have estab- 
lished our profession in the schools ; and the science 
of oral hygiene has received a very marked impetus 
by reason of the educational campaign that has 
been carried on by our colleagues. I might also 
direct your attention to another striking advance, 
and that is in the teaching in the various Dental 
Colleges of America. There is an agitation going 
on now for an increase of the three years’ course to 
four years, and I venture to say that before 
another International Dental Congress is held that 
will have been brought about. In the National 
Dental Association we have what is known as the 
National Research Commission, composed of 
energetic, intelligent and intellectual members 
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of the profession, who are interested in the advance 
of dental science, and I serve notice upon you 
gentlemen who have been working in pathology 
and histology and bacteriology, that before the 
next International Congress is held you must look 
well to your laurels, because that Commission is 
engaged in an undertaking which is bound to bring 
the finest results to the dental profession and to 
humanity. By a strange coincidence we are 
assembled here in London at this time of stress. 
For some two or three years the British and the 
American Governments have appointed Com- 
mittees for the purpose of celebrating the signing 
of the Treaty of Peace between the English- 
speaking peoples of the world a hundred years ago, 
and I beg to express the feeling of the American 
people, especially the members of the dental 
profession in America, that that Treaty of Peace 
may exist for many hundreds of years to come. In 
conclusion, permit me to express on behalf of the 
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dental profession of America, to the practitioners 
of dentistry in Great Britain and on the Continent, 
their cordial and best wishes for the success of 
this great undertaking, and to congratulate you, 
sir, and your colleagues upon the fine work which 
you have done in connexion with the organization, 
and the fine work which you are capable of doing, 
and on the splendid reception and hospitality we 
have received from the English people. 

The PRESIDENT : This concludes the addresses 
of the foreign delegates, and now I have unfor- 
tunately to announce that owing to the conditions 
prevailing on the Continent the Government are 
unable to give the Dinner which they had arranged. 
Of course in this condition of stress and strain it 
is impossible for the Government to fulfil its 
obligation in that direction. I also regret to 
announce that the Banquet at the White City 
must be abandoned for similar reasons. 

The meeting then adjourned until 2.30 P.M. 


THE GENERAL SESSION 


Tuts was held in the Central Hall, Westminster, 
in the afternoon of August 4, the President (Mr. 
J. Howard Mummery) in the chair. 

The PRESIDENT, in opening the meeting, said 
the business of the General Session was devoted 
to scientifie addresses by delegates from different 
countries. Unfortunately, Dr. M. Roy, Director 
of the Ecole Dentaire de Paris, who was to have 
delivered the first address on *' The Pathological 
Origin and Prophylaxis of Pyorrhea Alveolaris 
according to Clinical Data," was unable to attend, 


and for the same reason Hofrat Professor Dr. O. 
Walkhoff, of Munich, who was to have delivered 
the second address on ‘ The Jaws and Teeth of 
Prehistoric Man and their Importance in Human 
Evolution," was also absent. 

An address was then delivered upon 


* THE TENDENCIES IN DENTAL EDUCATION," 


by Edward C. Kirk, D.D.S., Se.D., Dean of the 
Dental Faculty, University of Pennsylvania, 
Philadelphia, U.S.A. 


THE TENDENCIES IN DENTAL EDUCATION 


By EDWARD C. KIRK, D.D.S., Sc.D. Pura., U.S.A. 


WueEn Mr. Herbert Spencer, in 1861, propounded 
the inquiry, “ What knowledge is of most worth ? "' 
he startled into critical activity the thinking forces 
of the entire educational world. Previous to that 
time education in a cultured sense was regarded 
mainly as an adornment, and the inquiry of 
Spencer caused a distinct shock to the sensibilities 
of those in whose ideals of education utilitarianism 
had no recognized place. Within the more than 
half-century which has since intervened, not only 
has a complete revolution taken place in educa- 


tional ideals and methods, but the advancement 
of civilization and changed standards of living 
have altered the problems of life so that the ob- 
jective purposes of education have correspond- 
ingly undergone fundamental changes. 
Throughout this period dentistry has reacted 
to the moulding influence of the intellectual 
forces in its environment, and the activities with- 
in its own confines have kept pace with the general 
world advancement about it, until to-day, by 
reason of the stress, both extrinsic and intrinsic, 
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which is shaping the intellectual and educational 
progress of our profession, we seem to be approach- 
ing conditions that may be fairly regarded as 
marking a critical period in our history, the 
imminence of which may well make us pause to 
consider what our future attitude must be if we 
are efficiently to solve the problems which the 
demands of modern society are pressing upon us 
for solution. 

If we are to measure the age of dentistry in 
comparison with that of the mother profession of 
medicine, I need only call attention to the fact 
that, as a profession, dentistry has scarcely passed 
beyond the stage of infancy. Nor do I need in 
this audience to more than allude to its dualorigin : 
on the one hand as an offshoot from the parent 
medical tree, and upon the other from the craft 
of the artisan. From these sources I think we 
may properly trace the development of the educa- 
tional curriculum which in due course of time 
has become the more or less standardized basis 
of training for the practitioner in our special 
department of the science and art of healing. 

You are all doubtless aware of the effort which 
was made by the founders of the first organized 
institution for the education of prospective dental 
practitioners, in Baltimore, America, in 1839, to 
induce the administration of the medical school 
of the University of Maryland to make provision 
in that institution for the systematic training of 
dentists, by adding facilities for dental instruccion 
to the medical curriculum, and how the rejection 
of that proposition forced the fathers of organized 
dentistry in America to provide for the education 
of future dental practitioners upon a basis in- 
dependent of the centres of medical education. 
You are well aware that similar conditions arose 
in the early history of dental education in England 
with somewhat modified results, and we may trace 
in the history of practically all civilized countries 
records of analogous efforts to define in some 
practical way the relations which in an organic 
sense should subsist between dentistry and the 
educational and professional activities of what we 

call medicine. 

It would be difficult, if not dangerous, for me 
to attempt to analyse the circumstances which 
have shaped the solution of this vexed question 
in so far as it has been temporarily solved in the 
several civilized countries of the world ; difficult 
because of the complexity of the problem itself, 
and dangerous, perhaps, because the attempt 
would necessarily involve a discussion and analysis 
of the motives which have been powerful factors 
in determining the results thus far obtained. 
Nevertheless an elucidation of the problem before 
us necessitates a judicial consideration of the 
principal factors that have determined our position 
in the past, in order that we may view with some 
degree of clearness our pathway for the future 
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and, if possible, determine what our goal in a 
professional sense shall be. 

Let me in the first place deal directly and 
frankly with a factor which more than anything 
else in my opinion has had to do with the shaping 
of our professional course, and determining our 
anomalous position with relation to the great 
science and art of healing; and that factor I 
regard as the question of the respectability of 
the service which it is our professional life-work 
to render to humanity. 

Respectability may be either of the essence of 
the thing itself, or it may be altogether a quality 
in the mind of the observer. Was it not this 
question of respectability that was the root of 
the difficulty with which our professional forbears 
had to contend in their endeavour to engraft 
dental education upon the medical curriculum ? 
If I am not in error, their request was repulsed 
by the statement, “ Why, if we do this, it will 
follow that we shall be expected to establish 
the means of education for horse doctors, barbers, 
and the like." As a matter of fact, in the evolu- 
tion of things, the great science of véterinary 
medicine has developed such immense and im- 
portant economie and health relationships that the 
centres of higher learning of the world have given 
to that profession the educational standing and 
recognition it so justly merits. 

Medical education in the middle of the last 
century was meagre, and what there was of it 
was in a chaotic state as compared with its present 
status. It is not difficult, therefore, to account 
for the unsympathetie attitude of the medical 
profession expressed at that time toward dental 
education in the classic instance under considera- 
tion; nor is it surprising that the respectability 
of dentistry, both in its professional and social 
aspects, was in their minds a negligible quantity. 
It cannot be doubted that the established position 
of medicine as a learned profession, its distinction 
in that respect reaching back to the remotest ages ` 
of antiquity, has been so generally accepted as 
to make belief in the sanctity of its position a 
normal habit of mind—a habit which I might 
venture to say has become almost hereditary as a 
human endowment. ` Hence it has happened that 
any pretence to a claim for analogous distinction 
upon the part of a new and recently organized 
department of the science and art of healing has 
been viewed askance and with suspicion, some- 
what, I take it, as an attempt to appropriate, in 
part at least, honours and distinctions which by 
common consent have been monopolized by that 
profession which we speak of comprehensively as 
medicine. In defence of that attitude it has been 
intimated with more or less emphasis by the repre- 
sentatives of medical thought that the educational 
training of the dentist suffers by comparison with 
the greater breadth and thoroughness of education 
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demanded for the successful practice of medicine, 
and that there can be no equality of recognition 


or of status without a corresponding equivalency 


of educational preparation ; in short, that the 
respectability of the dentist suffers by comparison 
with that of the medical practitioner by reason 
of the educational weakness of the former. 

There have not been lacking ever since the 
establishment of dentistry as a profession upon 
an independently organized educational basis, 
those who have deeply deplored the outstanding 
fact that this hiatus between medicine and den- 
tistry was ever permitted to exist, and fair-minded 
thinkers within the professional ranks of dentistry 
as well as within the ranks of the medical profession 
have been battling earnestly with the problem in 
an endeavour to obliterate the artificial and 
unwarranted distinction in a professional sense 
which has been allowed to grow and to continue 
to exist between the speciality of dentistry and 
the group of specialities constituting the general 
field of medical education and practice. 

On the other hand there has continued to exist 
within the ranks of the dental profession a fairly 
large proportion of that class who have unpro- 


testingly accepted for themselves socially and 


their work professionally, the unenviable position 
assigned to them by the critic who has in general 
impeached their respectability. Of the individual 
belonging to that class it must be believed that 
he has not yet arrived at that period of cultural 
development when he sees with Emerson that 
* no kernel of nourishing grain can come to him 
but through his toil bestowed on that plot of 
ground which is given to him to till." Nor has he 
achieved that conception of respectability which 
caused Carlyle to break into Homeric laughter at 
the definition of this word by a certain witness. 
Asked what he meant by testifying „that a man 
was ‘ highly respectable " the witness replied that 
the man kept a gig. ‘* Hereafter let us call it," 
cried Carlyle, ** not respectability, but gigmanity.”’ 

It is, I take it, a natural result of the discovery 
of the importance of the mouth cavity and its 
contained organs and tissues as related to bodily 
health by those that have thought deeply on 
these problems which has created in their minds 
a respect for the possibilities and usefulness of 
dentistry in the service of humanity, that has 
compelled their unflinching loyalty and devotion 
thereto, and has eliminated all concern as to what 
the opinion of the uninformed may be. It is 
this group that has not concerned itself with the 
vexed problem of the organic or official relation- 


. Ships which dentistry shall or ought to bear to 


organized professional medicine, for they have 
been willing to carve out the ideal of their pro- 
fessional future and to construct the edifice of 
their professional habitation. from the material 
furnished by the data of their calling, and to con- 


‘tent themselves with the service to humanitv 


which they can render. 

Apart from the influence which the factor of 
respectability has exerted in tempting many to 
acquire the medical qualification as an aid to the 
successful practice of dentistry, there is to be 
recognized that there is an important group of 
men in the dental profession imbued with the 
necessity for an extent of training and culture that 
would enable them efficiently to deal with the 
problems arising in that borderland in which the 
practice of dentistry and medicine imperceptibly 
blend. It is this group that has made the sacrifice 
of time, energy and money more efficiently to 
qualify themselves for their specially selected field 
of aetivity ; but what I wish particularly to 
emphasize is that the men so imbued, notwith- 
standing the fact that they are holders of the 
medical qualification, are, and always have been, 
practitioners of dentistry, using the term to 
designate inclusively the entire field of activities 
which are generally conceded to be legitimately 
within the sphere of the dental practitioner. 

It is significant that from the beginning of the 
history of organized dental education it has been 
clearly, if not generally, recognized that the vital 
relationships of our professional work demand 
for the practitioner a kind and extent of prepara- 
tion that necessitate an educational curriculum 
which shall train the prospective dentist adequately 
in a knowledge of the composition, structure and 
function of the human body both in health and 
in disease. 

Herbert Spencer's inquiry as to what knowledge 
is of most worth applies more pertinently at the 
present time in a practical sense to the problem 
of dental education in its relation to medical 
education than it did when first uttered, for the 
forcible reason that the data which have been 
developed from scientific investigation and dis- 
covery in the field of the healing art have developed 
beyond individual human comprehension. It is 
probably safe to say that the period has finally 
passed when another such work as the ** Synthetic 
Philosophy " can be written. The data upon 
which Spencer based his great work are insignifi- 
cant in bulk as measured by the extension of 
human knowledge in every direction upon which 
his monumental work was based. 

So it is also in all departments of human know- 
ledge, the scienee and art of healing included. 
It has therefore become physically impossible for 
any single human mind to grasp intelligently more 
than a small fraction of it. and being so one must be 
content with an intimate knowledge of somoe 
special field and an extremely cursory bird's-eye 
view of the general remainder. The consequence 
is that medicine, using !hat word in its general 
application, has inevitably become divided into 
numerous special departments, each requiring as 
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much time and attention as was formerly given. 


to all that was formerly known of medicine. 

The same influences and the same conditions 
have enlarged the bulk of data which form the 
essential of dental education, so that the economic 
factors of time and human energy are irresistibly 
determining practical limitations to the scope and 
extent of educational preparation that may be 
properly demanded of the practitioner of any 
department of the healing art, for which cogent 
reason it seems that we must necessarily look 
forward to a time in the near future when the 
entire system of medical education will be re- 
organized on lines fundamentally different from 
its ancient basis. No medical student, I venture 
to say, feels that he is competent to enter upon 
the general practice of medicine after having 
received his official qualification until he shall have 
first had a reasonable period of graduate training in 
hospital residence or otherwise ; and what is true 
of the practitioner of general medicine, if indeed 
any such really exist, in the older sense in which 
that term was originally used, is more particularly 
true of those who specialize in any of the recognized 
departments of medical and surgical practice. 

These well-known facts are merely practical 
evidences of the underlying truth that the classic 
eurriculum in medicine does not, as now arranged, 
adequately fit those who pursue it safely and effi- 
ciently to take up their life-work. Moreover, the 
classical medieal curriculum is defective in the 
respect that while insufficient for the needs of the 
specialist, it contains courses which it is not 
essential that the specialist should follow. In 
short, the curriculum of medicine is not at present 
correctly adapted to the fulfilment of its avowed 
purposes. It is these facts that stand as obstacles 
to the practical utilization of the standard medical 
curriculum as a means, or, in a collective sense, 
as any part of the means, for the efficient training 
of the practitioner of dentistry. 

With the dawn of the science of bacteriology 
following the investigations of John 'Tyndall, Louis 
Pasteur, Sir Joseph Lister, Robert Koch, and 
W. D. Miller, the death-knell of the idea was 
struck that teeth could be considered inert matter 
and treated as such. Dentistry began to realize 
in a very practical way that the masticatory 
organs and mechanisms are not a machine, but 
organs possessing such sensitive and responsive 
vital relationships that, quite apart from their 
masticatory function, the question of their normal 
integrity involved relationships not only of bodily 
well-being but of life itself. So also the investiga- 
tion of the microbic flora of the oral eavity begun 
by Anton van Leeuwenhoek in 1675, and followed 
in our own time by the work of Leber and Rotten- 
stein, Milles and Underwood, Vignal, Gallippe, 
Vincentini, Miller, Black, Goadby and a host of 
others, has brought out the fact that the human 
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mouth is not only the principal portal of entry 
for bacteria, but a breeding-ground or incubator 
in which may flourish the majority of the patho- 
genie micro-organisms that create various disease 
reactions in remote parts of the human body. The 
dental profession has been proclaiming this general 
fact since its first discovery, and has reiterated the 
importance of oral hygiene so insistently that we 
have at last obtained the sympathetic attention 
of the medical profession of the world at large, 
with the result, among other things, that study 
of this important question has been taken up by 


" medical scientists whose confirmatory revelations 


have followed in such rapid succession as to cause 
profound astonishment and a demand for more 
light on the problems of oral hygiene. 

The revelations of Hunter as to the extent to 
which foci of infection in the mouth are responsible 
for metastatic lesions and systemic disease re- 
actions furnished unimpeachable evidence, first 
as to the seriousness of what had previously been 
looked upon as almost negligible mouth lesions, 
and secondly, evidence as to the harm that was 
being done to bodily health by the performance 
of badly designed and ignorantly executed dental 
restorative operations. The general recognition of 
the pathogenic relationships of the infected mouth 
and the insistence that these fertile sources of 
ill-health shall be removed is having its natural 
reflex effect upon the general problem of dental 
education. The demand from all quarters to-day 
is for men so educated that they shall be competent 
efficiently to deal with such questions as I have 
therein referred to. 

Briefly stated, the dental profession has asserted 
that the infected human mouth is a fertile source 
of bodily disease; the medical profession has 
examined that question and has agreed that the 
assertion is true, and the general publie now asks 
what is to be done about it. The only valid 
answer that dentistry can practically make is so 
to educate its practitioners that they shall be com- 
petent to eradicate the evil complained of. 

At a meeeting last year in Chicago Dr. Charles 
Mayo epitomized the situation by saying that in 
his judgment the next great step in preventive 
medicine should come from the dental profession ; 
the only question is, will the dentists take that 
step ? It must be taken by the dental profession, 
otberwise the dental practitioner is faced with this 
rapidly developing situation : his own patient for 
whom he has done elaborate restorative work falls 
into the hands of the medical adviser for the relief 
of a systemic difficulty which may have its septic 
origin in the mouth. The radiograph reveals the 
primary focus of infection about the tissues of a 
tooth root which may be doing service as an 
abutment for an elaborate and extensive prosthetic 
restoration. The medical man, with incomplete 
knowledge of the resources of dental practice, 
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especially upon the therapeutic side, may order 
the removal of the focus. In matters of health the 
formal judgment of the medical adviser is final, 
and the patient is referred back to the dentist with 
a peremptory order to remove the diseased abut- 
ment. No argument or protest will serve to 
neutralize the force of medical ‚opinion when 
health is the issue. Our only safeguard against 
such an unfortunate occurrence is so to improve 
our educational foundations that our work will 
not be open to such justifiable condemnation. 

For the reasons I have already given it is my 
personal opinion that because of the practical 
impossibility of combining the present medical 
curriculum with the present dental curriculum so 
as to train, in view of the present economic condi- 
tions, the dental practitioner to the best advantage, 
our obvious course is so to enlarge the scope and 
improve the character of the special dental curri- 
eulum as adequately to meet modern educational 
demands. This course should be followed until 
the time arrives, as I believe that time inevitably 
will, when there shall be brought about by the 
evident specializing tendency in medicine to-day 
a reorganization of the medical curriculum by 
which sufficient length of time will be devoted to 
the training of men in all of the sciences that are 
fundamental to the entire field of healing, at 
the termination of which phase of the curriculum 
there should be granted a mark or degree educa- 
tionally equivalent to the bachelor's degree in 
science or letters, and from the point of attainment 
of this bachelor's degree in medicine the student 
may specialize in groups of studies that will make 
him an efficient practitioner in some recognized 
special department of medicine, at the termination 
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of which he will have conferred upon him his 
doctorate or licentiate, and then be licensed to 
practise only within the limits of the speciality 
for which he has been trained. Should he desire 
the right to practise an additional speciality, it 
should be required of him to prepare himself by 
further additional work in any special department, 
and then secure a licence which will permit him 
to practise in that department, and so on. 
Dentistry has already within its organized curri- 
culum practically all of the sciences fundamental 
to the healing art. If such a reorganization of 
the medical curriculum as I have referred to shall 
ultimately arrive, then dentistry will be fully 
equipped and qualified to take its place and rank 
along with the sister specialities of the healing art. 
It seems too that the tendencies in dental education 
to-day are toward such a consummation. Itisa 
consummation devoutly to be wished, and when 
it shall arrive it will usher in an era when there 
will be fewer extibitions of igncranee of medical 
matters upon the part of dental practitioners, 
and a corresponding minimizing of the ignorance 
of dental matters by medical practitioners, both 
of which types of ignorance, it is becoming more 
and more evident, are, at present, the fruitful 
source of untold human disease and suffering. 


On the motion of the PRESIDENT a hearty vote 
of thanks was accorded to Dr. Kirk for his excellent 
address. This was followed by an address upon 


* NARCOSIS,”’ 


by Dr. W. Guy, Dean of the Edinburgh Dental 
School, and President of the British Dental 
Association. 


E NARCOSIS 


By W. GUY (Evinguren), F.R.C.S., L.R.C.P., L.D.S. EDIN. 


Every textbook on anæsthesia contains a history 
of the earliest applications of narcotie vapours for 
the production of surgical anæsthesia. The general 
impression in the public mind associates the name 
of Sir James Simpson with the discovery of 
anesthesia, but that eminent man correctly stated 
the matter in a letter to Dr. Jacob Bigelow, of 
Boston, written in April, 1870. In this letter he 
states categorically that: (1) Horace Wells, a 
dentist of Hartford, in Connecticut, on December 11, 
1844, had an upper molar tooth extracted without 
pain, after having breathed nitrous oxide gas for 
the purpose, as suggested nearly half a century 
before by Sir Humphry Davy; (2) that Horace 
Wells's former pupil and partner, Dr. Morton, of 


Boston, on September 30, 1846, extracted a tooth 
without pain while the patient was under the 
influence of breathing sulphuric ether, this fact 
and discovery of itself marking a new era in anæs- 
theties and in surgery ; (3) that within a few 
weeks the vapour of sulphurie ether was tried 
in a number of instances of surgical operations 
in Boston, and ether vapour was established as a 
successful anæsthetic in dentistry and surgery ; 
(4) that in January 1847 Simpson first used 
sulphuric ether as an anæsthetic in obstetric 
praetice ; (5) that on November 15, 1847, Simpson 
discovered the anæsthetic properties of chloroform 
in Edinburgh, and that it swiftly superseded, in 
Scotland and elsewhere, the use of sulphuric ether, 
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and extended rapidly and greatly the practice 
of anæsthetics in surgery, midwifery, etc. 

To us, as dentists, the reflection that it is to à 

member of our profession that humanity owes 
the priceless boon of surgical anæsthesia must be 
ever a source of pride and satisfaction. It is 
true that in his life Wells received neither honour 
nor profit from his discovery, and that he died 
by his own hand, a bitterly disappointed man. 
His memory will nevertheless, live for ever; 
a statue of him stands in Hartford, and à monu- 
ment to him was unveiled at Paris in 1910, during 
the Session of the F.D.I.: I am proud to have 
been present at that function. 
- The fact that tooth extraction is the operation 
performed with by far the greatest frequency on 
the human subject constitutes it also the most 
frequent occasion for the administration of a 
narcotic vapour. We find, consequently, that 
most of our distinguished anæsthetists have 
laboured in the field of dental anæsthesia, and 
that much of the experience that has led to the 
evolution of improved methods and instruments 
and to increased safety has been gained beside 
the dental chair. 

Thanks to the powerful advocacy and pre- 
dominating influence of Sir James Simpson, 
chloroform did swiftly supersede the use of ether, 
and in Seotland it became practically the only 
anesthetic in common use for surgical and ob- 
stetrical work. What its future may be in these 
departments it is not for me to surmise, but, in 
so far as dental operations are concerned, I have, 
during my professional life, never ceased to main- 
tain that it is the most unsuitable and dangerous 
of anesthetics, and that its employment in such 
ean be but seldom justified. I am glad to have 


banished it from the Edinburgh Dental Hospital, ` 


and from the Dental Department of the Edinburgh 
Royal Infirmary, but I am sorry to know that it 
is still largely used for the extraction operation, 
owing to the fact that many medical practitioners 
have no acquaintance with any other anæsthetic. 

The late Dr. John Snow, in his book on Anæs- 
thetics, published in 1858, devotes several pages 
to chloroform in the extraction of teeth, and it 
may be interesting to quote this authority of 
nearly sixty years ago. He says: * I have notes 
of 867 cases in which I have administered chloro- 
form during the extraction of teeth, chiefly by 
dentists living in this neighbourhood ; amongst 
whom are Mr. Saunders, Mr. Cartwright, Mr. 
Arnold Rogers, Mr. Thomas A. Rogers, Mr. Tomes, 
Mr. Bigg, Mr. Crampton, Mr. F. W. Rogers, Mr. 
Alfred Canton, Mr. Woodhouse, Mr. Lintott, 
Mr. Rahn, Mr. Vasey, Mr. Sercombe, Mr. Fletcher, 
and several others; and there is one dentist in 
the city, Mr. West, of Broad Street, whom I have 
frequently assisted. 'The number of teeth or 
stumps of teeth extracted in these 867 operations 
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have been about 3021. . . . The number of teeth 
extracted at an operation has varied from one 
to nineteen. The latter number was extracted 
by Mr. Canton on one occasion; Mr. Arnold 
Rogers and Mr. Samuel Cartwright extracted 
seventeen at one sitting, but these gentlemen and 
others, as well as myself, have thought it better, 
as a general rule, to make more than one operation, 
when the number of teeth to be drawn exceeded. 
ten, in order that the mouth might not contain 
too many wounds at one time, and that the loss 
of blood might not be very great. A great number 
of the operations have been for the extraction of 
the permanent molars, in children about thirteen, 
as these teeth are very apt to decay at an early 
period. 

“I have on 181 occasions, of which I have 
memoranda, given chloroform for the extraction 
of a single tooth... . 

** The patients have been seated in an easy chair 
in all the operations on the teeth, except in a very 
few cases where a female patient was too ill to 
Ste UD SE ; 

* It is necessary in tooth-drawing to make the 
patient unconscious, and to continue the chloro- 
form for a little while after unconsciousness is 
induced, till the sensibility of the upper edge of the 
eyelid is very much diminished, or almost alto- 
gether suspended, otherwise the patient will 
probably make a resistance that will interfere 
with the operation, or scream out and alarm his 
or her friends. I nearly always take about four 
minutes in. the inhalation. It is not desirable to 
take longer than five or six minutes, as the patient 
would be slower than desirable in recovering 
completely from the effects of the vapour... . 
The chloroform has occasionally to be repeated 
in tooth-drawing before the operation is completed, 
especially in cases where several teeth require to be 
extracted. . . . It has occasionally happened that 
the chloroform has required to be repeated, once 
or twice even, for the extraction of a single stump. 
When the chloroform is repeated once or twice 
it is generally a longer time before the patient 
is able to leave the dentist’s house. I always 
request the patients who are operated on at the 
dentists to drive home, as it is not advisable to 
walk or use any exertion for an hour or two after 
the action of chloroform. Indeed, the patient is 
usually disinclined for any exertion for twenty 
minutes or half an hour after the influence of this 
agent, although I have seen a patient mount the 
box of a sort of dog-cart, and drive himself away, 
within five minutes of having several teeth ex- 
tracted, while he was in a state of complete in- 
sensibility from chloroform. 

‘I have administered chloroform in a great 
number of cases for the destruction of the nerves 
of the teeth. The patient requires to be made as 
insensible in this operation as in tooth-drawing.” 
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Al this, infringing, as it does, almost every 
canon of modern teaching and practice, reads very 
quaintly to us; but it should not be forgotten 
that Snow did valuable pioneer work in anesthesia 
and established by experiment the danger attach- 
ing to the use of a higher percentage than 2 per 
cent. of chloroform vapour in air. Snow, in short, 
realized the importance of the dosimetric problem. 
This problem has, since his day, been more or 
less satisfactorily solved, and definite strengths of 
chloroform vapour ean be ensured by the use of 
the inhalers invented by Vernon Harcourt, Waller, 
or Dubois. These scientific forms of apparatus 
have not, however, displaced the easy, uncertain, 
unscientific open method. The dangers are well 
known. Embley has shown that circulatory 
failure at an early stage of chloroform inhalation 
is due to increased excitability of the vagus 
inhibitory mechanism, that a fall of blood-pressure 
with concomitant failure of respiration is an ever- 
present danger, and, further, that a dangerous fall 
of blood-pressure may be caused by the direct de- 
pression of the heart-muscle by chloroform. 
Goodman Levey's researches lead him to the 
conclusion that the chief danger of chloroform is 
death from ventricular fibrillation, which he finds 
occurs only in the lightly anesthetized subject ; 
and he believes that the path of safety lies in 
keeping the patient fully anæsthetized and making 
the administration continuous, which is in con- 
sonanee with the teaching of Simpson and Syme 
in the early days of chloroform anæsthesia. 

The plain man need not commit himself to 
either theory: whether death occurs more fre- 
quently with an overdose or an underdose of 
ehloroform is of comparatively small moment ; 
the insistent fact is that it may occur with either 
an overdose or an underdose. 

Hill has shown that as the result of the paralysis 
of the splanchnic vasomotor mechanism there is 
an accumulation of blood in the splanchnic area, 
the blood gravitates to the large abdominal vessels, 
forming the ** abdominal pool " ; the blood-supply 
of the brain and medulla fails ; the patient dies 
of syncope, bled to, death by abstraction of blood 
into his own vessels. 

This possibility makes the administration of 
chloroform to a patient in the sitting position an 
act reckless to the point of criminality. I would 
go further, and say that the man who gives chloro- 
form for a dental operation is either ignorant and 
incompetent, or is deliberately sinning u the 
light. 

Ether is a far less dangerous drug than chloro- 
form, inasmuch as it never poisons a healthy 
patient save by an overdose. For many years 
it was, owing to the powerful influence exerted 
by Sir James Simpson in favour of chloroform, 
ousted from the position it deserved as the then 
safest of known anæsthetics. When Phones 


and this constitutes its chief danger. 


17 


experience showed that fatalities with chloroform 
were at least five times as numerous as with ether 
the latter vapour returned to favour with anæs- 
thetists. The assumption that it was more 
difficult to give retarded its more general adoption, 
which received, however ‚a great acceleration when 
Clover introduced his portable ether inhaler. Of 
late years the use of ether for surgical anæsthesia 
has so increased that it has come to be regarded 
as the routine anesthetic in surgery. Controversy 
still continues as to the relative merits of the 
so-called ‘closed’? and “ open’ methods; it 
seems unnecessary to pass any judgment here, 
inasmuch as the best result is obtained when skill 
is exercised in either method. 

For prolonged dental operations nitrous oxide 
and ether in mixture or sequence is of proved 
value, and the nitrous-oxide-oxygen and ether 
mixture is even better. The recent introduction 
of intratracheal administration opens, in all 
probability, a new chapter in the history of ether 
narcosis. 

Ethyl chloride, though first used in 1848 by 
Heyfelder, did not come into general use as an 
anæsthetic till the end of the nineteenth century. 
It had been employed as a spray, for freezing the 
gums previous to extraction, and Carlson, of 
Gothenburg, observed in 1896 that in some of these 
cases the patient became anæsthetized. It soon 
established itself as a useful drug for short anæs- 
thesias, countless inhalers were invented, and all 
and sundry began to use it. Fatalities began to 
oceur, and the agent began to fall into disrepute. 

It has been stated that it is two hundred times 
as dangerous as nitrous oxide. Ethyl chloride, like 
chloroform, can cause vagal cardiae inhibition, 
I believe 
that the danger can be avoided by using a minimal 
dose of ethyl chloride as an adjuvant to nitrous- 
oxide-oxygen. The gas is administered first, by 
the method of rebreathing, for five or six respira- 
tions ; the ethyl chloride, the dose of which need 
never exceed 3 c.c. is then poured slowly into 
the bag, and the mixture rebreathed for from 
twenty seconds to forty seconds. "The preliminary 
administration of the gas eliminates the risk of 
vagal inhibition, and the procedure constitutes 
what is, I think, in the present state of our know- 
ledge, the best method of inducing a single-dose 
anæsthesia to last from forty seconds to ninety 
seconds for a dental operation. Nitrous oxide is, 
or perhaps I should say has been, regarded as the 
safest of all respirable anesthetics, the only danger 
attendant on its use being the production of 
asphyxia. 

In 1886 Sir Frederic Hewitt, following up the 
experimental work of Paul Bert, Claude Martin, 
and Hillischer, began to investigate the possibility 
of devising a practical method of inducing and 
maintaining anæsthesia by nitrous oxide and 
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oxygen in mixture at ordinary atmospheric 
pressures. In this endeavour he was entirely 


successful ; he devised the apparatus which bears 
his name, and as the result of his experience he 
laid down the dictum that ''there is no form of 
anæsthesia at present known which is so devoid 
of danger as that which results from nitrous oxide 
when administered with a sufficient percentage of 
oxygen to prevent all asphyxial complications." 

It is to be regretted that comparatively few 
anæsthetists became competent exponents of 
Hewitts method, and that in consequence any 
widespread and general adoption was so far delayed. 
Within the last few years, however, great advances 
have been made. Leonard Hill Haldane, and 
Yandel Henderson have made important 
additions to our knowledge of the physiology of 
respiration. Yandell Henderson's researches on 
shock, and his exposition of the theory of acapnia 
(summarized in his statement that *' respiration is 
as much concerned with preventing carbon dioxide 
getting out as with getting oxygen into the lungs ”) 
established the method of rebreathing, so ably 
advocated and practised by Gatch, on a scientific 
basis. The work of Gatch, Teter, Crile, Gwathmey, 
and others gave a most powerful impetus to the 
diffusion of knowledge on the use of this combina- 
tion. It formed the subject of a report (by 
Teter) to the International Medical Congress of 
1913, and is one of the subjects on which a report 
is to presented at this Congress. 

I hold the view that the nitrous-oxide-oxygen 
mixture ought to supersede entirely nitrous oxide 
alone as an anæsthetic agent in dental surgery ; 
and that it is the immediate and urgent duty of 
all anæsthetists and practitioners to become ex- 
pert in its administration. 

It is admittedly and beyond question better 
in every way than nitrous oxide alone. “To 
him that knoweth to do good, and doeth it not, 
to him it is sin." 

I would it were possible, within the limits of 


CLOSING MEETING 


Tue closing meeting of the Congress was held 
in the Jehangier Hall of London University, on 
Thursday afternoon, August 6, at 4.30 P.M., when 
Mr. J. Howard Mummery (President) took the 
chair. 

The PRESIDENT said it was with utmost regret 
that the Committee of Organization had come to 
the conclusion that it was absolutely necessary to 
close the Congress before the appointed time. 
They were all aware of the very exceptional cir- 
cumstances under which they had met, and it 
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this address, to do fitting honour to recent workers 
in the field of anæsthesia. I must mention two. 
Crile has demonstrated clinically and experi- 
mentally the advantages of nitrous-oxide-oxygen 
in the prevention of shock, and its value to handi- 
capped patients; his work, too, on anoci-associa- 
tions marks a great step in advance. 

Gatch has established the fact that rebreathing 
nitrous-oxide-oxygen for two or three minute 
periods is harmless and beneficial. 

One most notable therapeutic advance is in the 
direction of the pre-anæsthetic exhibition of 
adjuvant narcoties, such as scopolamine and 
morphine. 

Since Bier, in 1899, injected cocaine into the 
spinal sub-arachnoid space spinal anæsthesia has 
been largely employed. It can, however, find 
no field for its employment in dental surgery. 

Much great and good work has been done in the 

investigation and elucidation of anzesthetic prob- 
lems. The anxiety and responsibility of the 
surgeon has been relieved and lessened. The 
immediate comfort and the chance of ultimate 
recovery of the patient have been greatly increased. 
The range of surgical operative procedure has been 
enormously extended. Still much remains to be 
done. The unknown may hold some drug whose 
anesthetic virtues far transcend those of any 
known agent. Till the anzsthetist can promise 
the surgeon a perfect narcosis, as free from danger 
to life as from immediate or deferred sequele, 
anesthesia will not have reached its ultimate 
achievement and triumph. Much is left to be yet 
discovered by research and experiment. In the 
fight against pain and disease there must be no 
resting on our laurels We must press ever 
forward till victory is assured and complete. 


On the motion of the PRESIDENT a hearty vote 
of thanks was accorded to Mr. Guy for his excellent 
address. 

This concluded the business of the session. 


OF THE CONGRESS 


was really impossible to carry on the business of 
the Congress under such conditions. They had 
lost nearly all the members from the Continent, 
and of the few who came many had had to return 
almost immediately. He thought they would 
agree with him that the Committee of Organization 
had done their best to make the Congress a success, 
but circumstances had been altogether adverse. 
Nevertheless, they were very grateful to all who 
had assisted them in every way. 

Mr. W. B. PATERSON, in response to an invitation 
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from the Chair, said the first item in the agenda 
was the consideration of " Resolutions presented 
by Sections." Section X had presented the 
following resolution to be recommended to all 
teaching bodies : 

“ That newly appointed teachers should possess 
certificates of proficiency in pedagogies (the prin- 
eiples and methods of the science and art of 


teaching), and to further that object suitable 


literature be prepàred." "The Executive Council 
of the International Dental Federation to whom 
the resolution had been submitted in accordance 
with the rules of Congress did not consider the 
resolution a suitable one to be brought before 
the closing meeting of the Congress for a vote ; 
they thought, however, that the resolution was 
eminently suitable to be remitted to the Com- 
mission on Education of the F.D.I. 

The resolution was so remitted. 

Coming to the next item on the Agenda, viz. : 
** Presentation on behalf of the F.D.I. of its List 
of Members, Rules, and Statement of Accounts." 
Mr. PATERSoN (President F.D.I.) said that owing 
to the sudden termination of the Congress and the 
absence of the Treasurer (Dr. Rosenthal, who had 
returned to Brussels) he was unable to present 
the accounts, but he believed they had 3000 franes 
in hand. However, he made formal presentation 
of the Rules and List of Members, the names of 
Professor Pickerill and Mr. T. A. Hunter, repre- 


senting the New Zealand National Dental Associa- 


tion, which had joined the Federation on August 3, 
were to be added to the list of members of the 
Executive Council. 

The PRESIDENT said their gratitude was due to 
H.M. the King for sending a telegram of good 
wishes to the Congress. 

Mr. H. R. F. Bnooxs (General Secretary) then 
announced that their thanks were also due to the 
Right Hon. H. Samuel, President of the Local 
Government Board; the Right Hon. the Earl 
Beauchamp, First Commissioner of Works; the 
Right Hon. Sir. E. Grey, Foreign Secretary ; the 
Right Hon. L. Harcourt, Colonial Secretary ; the 
Right Hon. H. H. Asquith, Secretary for War ; 
the Right Hon. Winston Churchill, First Lord of 


- the Admiralty, who helped the Congress in many 


ways; the Senate of London University and the 
Governors of the Imperial College of Science and 
Technology, who granted the use of their buildings ; 
the Lord Mayor and Corporation of London, also 
the President and Council of the Royal College of 
Surgeons, for their kind hospitality ; the Governors 
and Dental Staff of Guy's Hospital, for kindly 
throwing open the hospital to Congressists ; the 
British Dental Association, for inviting the 
Congress to London and for their untiring work 
on its behalf; the Ladies’ Committee, the Recep- 
tion Committee, and to all who had in any way 


assisted in the arrangements for making the visit 
of Congress members enjoyable. 

On the motion of the PRESIDENT, the compre- 
hensive vote of thanks to those named was carried 
unanimously by acclamation. 

Mr. PATERSON stated that the Executive Council 
of the F.D.I. had decided to recommend the accept- 
ance of the invitation from the Minister of Educa- 
tion of Spain to hold the next International 
Congress in Madrid, in 1919, the precise date to 
be decided hereafter. 

Mr. MaATHESON said he was about to propose a 
resolution, which might cause some surprise and 
perhaps dissatisfaction, but which, nevertheless, 
he hoped would meet with the warm approval of 
that meeting. All in England, especially those 
connected with the organization of the Congress, 
had hoped that the Congress would have achieved 
great things for dentistry in this country. How- 
ever, instead of the great success they had antici- 
pated, the Congress hed proved, owing to circum- 
stances beyond their control, a great failure. But 
Englishmen did not like being beaten. He, there- 
fore, moved *‘ That in view of the extraordinary 
and exceptional circumstances, which have so 
disastrously affected the success of this Congress, 
it is proposed that the Congress be not now termi- 
nated but adjourned; and it is hoped that the 
International Dental Federation will see its way 
to permitting this departure from the ordinary 
course of procedure.” He desired to point out 
that if the Congress terminated that day, they 
would not have had an opportunity of showing 
what an International Dental Congress in London 
ought to be. Naturally there were objections to 
that course and many of those present would like 
to go to another place, having seen London this 
year. If they asked for the adjournment of the 
Congress for two or three years, it might be said 
that they were interfering with the work of the 
F.D.I. and not dealing kindly with their Spanish 
friends. Still, he thought the latter would realize 
that Englishmen only wanted to do for dentistry 
what they had hoped but had failed to do. He 
knew that an adjournment might make matters 
somewhat difficult, but extraordinary circum- 
stances called for extraordinary treatment, and 
he believed there need be no difficulty in getting 
over matters of procedure. Those who had borne 
the burden and heat of the day were amongst those 
who most earnestly desired this course to be 
taken and were prepared to do their share of the 
work again. 

Mr. NonMAN G. BENNETT seconded the resolu- 
tion proposed by Mr. Matheson. He said that it 
was indeed a sad ending of the Congress, the only 
Congress that had ever met—and he hoped the 
only Congress that would ever meet—under such 
conditions. It would ill become him, who had 
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been responsible to some extent for the preparations 
of the Congress, to refer to the work which had 
been done, but he was sure that all present would 
‘sympathize with them in their share of the common 
disappointment. However, as Mr. Matheson had 
said, they did not like to be beaten, and desired 
to try again under happier circumstances. He, 
therefore, looked forward to the brighter days, 
when the war-clouds had passed over Europe, and 
they could again welcome the Congress in London, 
especially those of their friends in the profession 
throughout the world who had been prevented 
from coming on this occasion. 

Dr. F. AGUILAR said he wished to express his 
deep sympathy with the speech of Mr. Matheson. 
At the same time, on behalf of the Spanish Govern- 
ment, he tendered a cordial invitation to meet in 
Madrid in 1919. He had no objection to Mr. 
Matheson's proposition ; on the contrary, his 
Spanish colleagues and himself were anxious to 
see the English profession benefit by the oppor- 
tunity of the Congress meeting in London again. 
Still, he was bound to point out that they were 
taking a decision on an international question 
without having an international meeting. He 
considered that a motion simply to adjourn would 
be in order, without taking further steps, and he 
thought the Executive Council of the F.D.I. 
would decide in aecordance with the wishes of their 
English friends. He suggested that they should 
merely propose to adjourn the Congress without 
taking further decisions of an international 
character when international members had no 
opportunity of expressing an opinion. 

Mr. H. R. F. Bnooxs said he was sure they all 
appreciated what Dr. Aguilar had stated. Under 
ordinary circumstances, their proper course, no 
doubt, would be, before coming to any decision, 
to give every opportunity to the Executive Council 
of the F.D.I. to discuss the question. The diffi- 
culty was that they were hardly likely to have 
so many present at another general meeting. In 
conducting the Congress they had been handi- 
capped by circumstances which had prevented 
the attendance of hundreds of members. He 
asked them to sanction the postponement of the 
Congress—he could not mention the time, because 
it was impossible to specify a suitable date. He 
felt that the Committee of Organization ought to 
have another chance; he believed that under 
ordinary cireumstances they would have made the 
Congress a very great success. He thought he 
was not going too far when he claimed that it 
would have been the most successful Congress on 
‚record, and that it would have done much to 
advance dentistry and the interests of the dental 
profession throughout the world. No such official 
recognition had been accorded to any previous 
Congress. The Committee asked that meeting to 
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postpone the Congress that it might be continued 
when circumstances were more propitious. He 
hoped that it would then be possible to accept 
the kind invitation that had been received from 
Spain, and he anticipated a successful meeting 

nMadrid, probably (might he say) under the 
Presidency of Dr. Aguilar. 

Mr. MarHESON pointed out that the resolution 
said nothing about meeting in England, but referred 
this matter to the F.D.I. itself. 

Mr. Bapcock said he should like to support 
very heartily Mr. Matheson's proposition. He 
would add that previous Congresses had expe- 
rienced a great deal of continental hospitality and 
Englishmen were anxious to return that hospi- 
tality. They had been unable to do so on this 
occasion, not owing to want of will but through 
lack of opportunity. 

Mr. E. T. Warte (Australia) said it was a very 
serious question. They must all admit that 
Britishers had done everything in their power to 
bring the Congress to a successful issue, and, under 
present conditions, everything had been carried 
out to the best of their ability. The proposition 
meant *' a second bite at the cherry," and he did 
not consider it was practicable, apart from the 
financial diffieulty and the risk of encroaching on 
the Seventh International Congress in 1919. All 
members realized the tremendous amount of work 
that had been done. If the present conditions 
would not permit them to enjoy all the social 


„arrangements that had been planned, that was not 


the fault of the organizers. Personally, he felt 
that the Congress had not been a failure, but that 
as much had been done as could be expected. 

Mr. PATERSON said that the Executive Council 
of the F.D.I. had no idea that it was the intention 
of the Committee of Organization to make such a 
proposal; otherwise they might have made a 
different recommendation to that meeting. 

The PRESIDENT said it was inevitable that the 
proposal should appear to be sprung upon them. 
The Committee could not give longer notice owing 
to the difficulty of the situation. 

Mr. PATERSON did not complain of the short 
notice, he only wished to justify the action of the 
F.D.I. il 

Dr. AGUILAR presumed that an adjourned 
meeting would be a continuation of that Congress. 
He asked Mr. Matheson to add to his motion the 
words “ and fix the date for renewing the pro- 
ceedings.”’ 

Mr. MATHESON replied that he was not bound to 
the exact wording of the motion,which was intended 
to deal with an unprecedented situation. He only 
wished to express that they did not consider that 
Congress completed until they had had a further 
opportunity. 

The PRESIDENT then put the motion, with 
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Dr. Aguilar’s addendum, to the meeting. 
carried by forty-three votes to six. 

In saying “‘ au revoir ” the PRESIDENT concluded: 

As Mr. Matheson has said, and as I pointed out 
in my opening address, we hoped for great things 
from the Congress, which was being held at a very 
important period in the history of dentistry in 
this country. We have been long seeking to 
obtain more complete recognition by the State and 
by the public of the great importance and value of 
our work for the well-being of the nation at large. 
This opportunity—a great one—has been lost, 
and we are all very disappointed that most of its 
efforts for good will be dissipated. The Committee 
of Organization had done everything in their power 
to ensure success, and I think if the Congress had 
been earried out as we had hoped, it would have 
been a great success, especially for the purpose to 
which I have alluded. But the terrible circum- 
stanees in which we find ourselves—launched on a 
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war which promises to be the most widely extended 
in history—have taken everything out of our hands. 
I accordingly adjourn this Congress, according to 
the terms of the resolution just passed, and 
cordially bid you "au revoir.” 

The meeting then ended. 


'The gracious reply of His Majesty the King 
to the loyal telegram sent to him (as published in 
the Daily Journal) was as follows : 


* BUCKINGHAM PALACE. 


“To the President, Sixth International Dental 
Congress, Imperial Institute. 

* I am commanded by the King to thank the 
Members of the Sixth International Dental 
Congress for their kind telegram. 


** STAMFORDHAM." 


ENTERTAINMENTS 


Owına to the serious political situation many 
of the entertainments and social functions which 
had been arranged were necessarily abandoned. 
Amongst those which did not take place were: 
(1) the official Dinner, to which His Majesty's 
Government had invited a large number of 
representative members of the Congress and 
other guests ; (2) the Congress Banquet ; (3) the 
Garden Party by the Governors and Staff of 
Guy’s Hospital Dental School ; (4) the Reception 
by the President and members of the British 
Dental Association ; (5) various excursions to 
places of interest, including Brighton, Cambridge, 
and Stratford-on-Avon, where official receptions 
had been arranged. 


The following, however, took place and were 
largely attended: On Monday, August 3, the 
Dinner of officers of the Congress and Sections at 
the Hotel Cecil, under the presideney of the 
President of the Organization Committee ; also 
the informal Social Meeting for members of the 
Congress at the Hotel Cecil ; on Tuesday, August 4. 
the Reception by the Lord Mayor of London and 
Lady Mayoress at the Guildhall; on Wednesday, 
August 5, the Reception by the President and 
Couneil of the Royal College of Surgeons at the 
college. 


Other arrangements for the entertainment of 
ladies and visitors were also carried out. 
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SECTION I 
Dental Anatomy, Histology, and Physiology 


PRESIDENT'S INTRODUCTORY REMARKS 


THE PRESIDENT of this Section in opening the meeting referred to the disturbing influences 


which dominated all men's minds. for the moment. 


He noted the great advances in 


Anatomical Knowledge during the last few years, especially the recent work on the nature 
and formation of enamel, and reviewed recent researches generally. 


REPORT ON 
THE EVOLUTION OF THE HUMAN DENTITION 


By JOHN HUMPHREYS, M.D.S., F.S.A., F.G.S. 


Dawn of Mammalian Life. We have to pene- 
trate to an age as remote as the early part of the 
Mesozoie or Secondary period of geological time, 
to a formation as ancient as the Trias, before the 
dawn of mammalian life is reached. 

Theriodont Reptiles. Yn Triassic rocks of South 
Africa, Professor Seeley has discovered a class of 
mammal-like (Theriodont) reptilian forms to 
which the name Anomodontia (irregular-toothed) 
has been given, the teeth differing in pattern in 
various parts of the mouth. This antieipates by 
an enormous period of time the differentiation in 
the teeth of mammals which succeeded them. 
In their anatomical structure and heterodont 
dentition they suggest a relationship to primitive 
mammals, especially to the surviving mono- 
tremes of Australia. Professor Osborn states : 
* It is now generally believed that the Therio- 
dontia are not far from the actual ancestors of 
the mammalia ; they constitute the only group 


from which mammals could have descended." 


Dawn of the Prototheria. During recent years 


the discoveries made in England, on the Continent, 


and in the United States of America have revealed 
primitive and lowly forms, showing that in 
Mesozoic times there existed small creatures allied 
to the group Prototheria, of which the duck- 
billed platypus and the spiny ant-eater are modern 
representatives. The type persisted in Australia, 
but little changed throughout ages of geological 
time. 

From Keuper beds in Bavaria, and from the 


same formation in Somersetshire, small teeth 
have been discovered with tuberculated crowns 
resembling those of platypus ; to this creature the 
name Microlestes was given by Sir Richard Owen. 
Dawn of Metatheria. From the Purbeck bec 
near Swanage a variety of early marsupial form, 
have been brought to light, such as Plagiaulax 
and Triconodon ; the Stonesfield slate of Oxford- 
shire has yielded Phascolotherium, the specimens 
indicating tiny creatures of insectivorous habits, 
whose small size and greater intelligence probably 
preserved them from extinction. The Jurassic 
beds of Wyoming, and the Laramie Upper Cre- 
taceous beds of the United States of America 
have supplied similar evidence of a rich marsupial 
life, which persisted throughout the Mesozoic 
period, the age of the great reptiles. | 
Commencement of Eocene. The close of the 
Cretaceous epoch ends the Secondary period of 
geologieal time, and with the dawn of the Eocene 
we are met with a startling change in the order of life. 
The monstrous reptilian forms, which had peopled 
the earth, the air, and the seas for myriads of ages, 
seem to have been suddenly blotted out of existence, 
and there appeared true mammals, ancestors of 
the dominant life of the present day ; we pass 
straight from the age of reptiles to mammals, and 
the same fact is observable in European beds of 
similar age—the transition from one life to the 
other is apparently sudden and abrupt. Wortman 
comments on the very slow evolution of mam- 
malian forms up to the end of this period, so slow 
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as to be quite insignificant, judging from the teeth, 
and remarks that up to the close of the Chalk 
epoch there is not a vestige of Eutherian life—all 
the evidence is of marsupial forms, which have 
lived comparatively unchanged through the long 
ages of the Secondary period. 

There are no intermediate forms between the 
minute Mesozoic marsupials and the true mammals 
first found at the commencement of the Eocene, 
as we might have expected; instead there are 
found in the earliest Eocene beds, associated with 
the small marsupials, mammals differentiated into 
various orders and sub-orders and similar to the 
existing mammalia. 

Where did Mammalian Life originate ? It is to 
America that we must travel for information of 
the life existing on the shorelines of the Cretaceous 
seas; there, fortunately, ample evidence is pre- 
served. 

At this period there existed a continuous land- 
belt uniting North America, Europe, and Asia, and 
penetratinginto the heart of the Polar regions, which 
for unexplained reasons then enjoyed a tropical 
climate. Wallace says one of the most startling 
and important of scientific discoveries of late years 
has been that of the relies of a luxuriant flora in 
the various parts of the Arctic regions, and this 
fact is emphasized by Wortman in ‘‘ Studies of 
Eocene Mammals ” ; he remarks : 

** In Polar regions, Spitzbergen, Greenland, and 
Alaska, the climate at the end of the Cretaceous 
period, judging by the remains of fossil plants, 
must have been tropical; there grew cycads, 
conifers, pines, redwoods, and poplar, oak, plane, 
pine, beech, willow, ash, walnut, plum, together 
with tree-ferns, heath, cinnamon, and magnolia. 
Spitzbergen has a rich fossil flora, which includes 
most of the above, and even in Grinnell Land, 
within eight and a quarter degrees of the Pole, a 
similar flora existed. 

“ The similarity of fossil plants in North 
America and Europe would serve to indicate the 
origin of both the higher plants and at least some 
mammals within the Polar regions." 

It is probable that on this cireumpolar land 
with its tropical vegetation life was evolving and 
differentiating, and now the frozen North holds 
sealed up under snow and glacier the secret of the 
life of which we know so little. 

In the Laramie beds of the oldest Tertiary 
deposits of New Mexico, Wortman informs us 
‘there are found mingled together Eutherian as 
well as Mesozoie types; twelve genera represent 
entirely new and unknown types, and the Eutherian 
types are represented by Rodentia, Artiodactyla, 
Perissodactyla, Carnivora, Insectivora, and Pri- 
mates ; so that here in the very dawn of the age 
of mammals we meet with the strange spectacle 
of highly specialized and modern forms, including 
al the higher natural orders." This points to 
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the extreme antiquity of mammalian life, and shows 
that the origin of true mammals must be sought 
in the far-away ages of Mesozoic time. ` 

There is much evidence to show that warm- 
blooded life originated in Polar regions, which 
radiated southwards from a centre in cireumpolar 
lands, from which it was distributed over North 
America and Northern Europe. 

Dawn of the Primates. It is in this remote age, 
reckoned by millions of years, that we have 
revealed the first appearance of Primates in 
the lower Eocene measures of America. Small 
creatures have been found which bear a strong 


resemblance to the modern Tarsius inhabiting the 


forests of Indo-Malaya and Madagascar. The 
Tarsius is a small squirrel-like creature with large 
prominent eyes and of insectivorous habits, 
spending an arboreal existence—an animal which at 
present is placed at the base of the living Primate 
stock. 

Professor Fairfield Owen, writing of America 
Eocene Primates, states : 

“ Surprisingly modern is the Tarsius-like Anap- 
tomorphus, a short-faced, long-eyed, aberrant 
form, with teeth analogous to those in the existing 
tarsier (Tarsius) of Madagascar " ; and Professor 
Owen says that ‘ there can be no question what- 
ever of the near relationship of the two." 

We have the strange spectacle of this small 
ereature appearing in North America in the dawn 
of the Eocene, persisting practically unchanged 
throughout a vast period of time, and now in- 
habiting the dense forests of Eastern Asia. We 
must look to such a creature as Anaptomorphus 
as the ancestor of the Primates, including monkeys 
and man. : 

In these early Eocene beds in America occur 
other small forms, ancestral to Lemuroidea and 
Anthropoidea, existing together, and pointing to 
America as the original home of the lemurs and 
monkeys. 

Hypsodus, of the Wasatch beds of the Ame- 
rican Eocene, possessed a dental formula of 
in. 2, c. 1, p.m. 1, m. 2, the complete mammalian 
dentition, excepting the outer pair of incisors, 
which even at this early period had been sup- 
pressed. 

Though the lower American beds reveal Tarsius- 
like creatures, ancestral lemurs, and primitive 
platyrrhine monkeys, in no case were the molars 
quadritubereular—as yet all followed the tri- 
tubereular pattern. 

Professor Elliott Smith, in his Presidential address 
to the Section of Anthropology at the meeting of 
the British Association in Dundee in 1912, ob- 
serves: '''There seems to be ample evidence now 
to justify us sketching the genealogy of man and 
confidently drawing up his pedigree as far as 
Eocene times." He considers that North America 
must have been the original home of the Primates, 
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the centre from which radiated the ancestors of 
tarsius, lemurs, platyrrhine and catarrhine apes, 
and he comments on the fact that the evolution of 
the catarrhines was through a platyrrhine stock, 
as evidenced by anatomical structure. 

The separation of the two casses Lydekker 
concludes is of long standing ; vast changes in the 
disposition of the continents and the oceans 
have taken place since this was effected. 

Dawn of European Primates. At the close 
of the Eocene in North America,. all traces of 
the Primates had disappeared, probably from a 
submergence of part of the continent, which 
forced life to the southwards; there in Miocene 
times the Primates reappear in Patagonia as 
platyrrhine apes, and they have remained practi- 
cally unchanged to the present time. At this 
period South. America was united to Africa by a 
broad land bridge across the Atlantic ; over this 
these primitive Primates may have migrated, or 
they may have travelled aeross the northern 
circumpolar land to Europe ; in any case it is not 
until the middle of the Eocene that we have 
records of European Primate life, for according to 
Lydekker: ‘ The earliest record we have as yet 
of the occurrence of apes is in the middle of the 
Eocene of Europe, where forms are met with 
closely allied to some of the existing types." 


Propliopithecus 


The Rheims lowest Eocene beds have yielded 
the most ancient forms of primitive lemuroids in 
Protoadapis and Plesiadapis, but unlike the 
American forms the molars are five cusped instead 
of tritubercular, and the cheek teeth probably 
numbered p.m. 3 or f, m. }. 

In the English upper Eocene, primitive creatures 
such as Microchcerus erinaceus have been found 
at Hordwell in Hampshire, bearing a strong 
resemblance to tarsius, with a similar dentition, 
in. 2, c. 1, p.m. $, m. 2, and from the same horizon in 
England and also from similar beds at Soleure.in 
Switzerland, Adapis, a lemur form, has been dis- 
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covered which differs from all existing lemurs in 
possessing four instead of three premolars. 

At the close of the Eocene we are met by the 
remarkable fact that simultaneously in America 
and in Europe all traces of the Primates disappear, 
and what is more extraordinary, there is no evidence 
in Europe of the next, platyrrhine, stage, the 
modern representatives of which are now confined 
to the American continent. 

The lemurs, which were common in Europe 
and America in the Eocene are now largely confined 
to the Island of Madagasear, where during the 
later geological periods they have assumed gigantic 
proportions ; Megaladapis insignis of the late 
Pleistocene must have been as large as a donkey. 
Numerous specimens from swamps and caves have 
been brought to light, showing that it has only 
recently become extinct. The living lemurs closely 
resemble their remote Eocene ancestors; they 
have continued almost unchanged to the present 
and we must discard them from the line of man’s 
ancestry. 

Oligocene. One of the most remarkable and 
interesting finds of late years was the discovery 
by Professor Schlosser in 1911 in Oligocene 
deposits in the Fayum, Egypt, of fossil forms of 
platyrrhine monkeys and also small primitive 
anthropoid apes, the latter with a dentition of 
in. Sc: p.m. 2, m. $- 

Parapithecus fraasi is represented by the 
mandible of a little creature about the size of a 
hedgehog, in which all the teeth but the right 
canine are present. The teeth are in series—there 
are no interspaces—the canines are not raised 
above the others, the molars are quadricuspid, the 
second being largest. 


Parapithecus 


The points in the dentition to be noticed are 
that the canines are on the same level as the other 
teeth, there is no attempt at specialization, there 
are no interspaces, and the teeth are arranged 
in a sweeping curve with an entire absence of 
parallelism as in the later anthropoids. In these 
particulars and in the diminution in the size of the 
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molars from before backwards, the human pattern 
is approached. 

It is amazing to discover a creature so highly 
evolved and developed at a period of such great 
antiquity as to be almost unthinkable. 

Miocene. In the next period, the Miocene, 
returning to Europe we discover that in place of 
the Eocene lemurs the continent has become the 
home of varieties of monkeys and anthropoid apes. 
The remains are widely distributed. Hylobates 
antiquus from the French middle Miocene of Sansan 
was an ancient form of gibbon, and in this creature 
the canines were small; there were no diastemata 
in the upper jaw; the premolars were quite 
bicuspid-like, resembling human premolars. The 
second molars were largest, the upper molars 
possessed the well-marked anthropoid pattern 
of crown, but the cingulum was developed as a 
ring surrounding the cusps, as in the lemur-like 
Adapis magna. 

Miocene  Anthropoids. Dryopithecus fontani 
was another French Miocene anthropoid ape, 
probably as large as the chimpanzee, and is known 
by three lower mandibles from the middle Miocene 
of St. Gaudens in Southern France. It had 
many points of resemblance to the chimpanzee, 
the canines were strong, the second premolar larger 
in mesio-distal extent, and the incisors small and 
narrow. 

Professor Schwalbe considers ‘‘ that while the 
molars resemble those of man, this ape cannot 
be brought nearer, perhaps not so near, the line 
of human aneestry as the other anthropoids." 
How far Dryopithecus may be regarded as a stem 
which on the one side led to the human race and 
on the other to the living anthropoids by the 
chimpanzee, orang, gibbon, and gorilla cannot as 
yet be certainly determined. 

An important discovery of half the mandible of 
a large anthropoid ape in Spain last September 
has just been recorded by M. Vidal. It was 
found in late Miocene beds on the south side of 
the Pyrenees. The specimen suggests features 
resembling the chimpanzee, though there are 
important points of difference. Only three teeth 
are present, first, second, and third molars, all 
being quinquicuspid, and the third the largest. 

The pit for the attachment of the tongue is 
shallow, and the lingual shelf of bone is absent, thus 
differing from the chimpanzee. The jaw in 
front is massive and thick, indicating the presence 
of large canines ; the roots of the two premolar 
teeth are present, showing single roots instead of 
double, as in the chimpanzee, so that in this 
respect the teeth resemble human premolars. 

Oreopithecus, a large ape from the middle 
Miocene of Monte Bamboli in Tuscany, is also a 
form of considerable interest, as it has points of 
resemblance to the anthropoid apes and the 
baboons. The upper molars resemble those 
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of the anthropoid apes, the lower molars those of 
the baboons. | 

Dr. Ristori says ** it resembles Cynocephalus and 
Semnopithecus in the long dental series and. the 
elongation of the last molars, but in the shortness 
of the face, rounding of the chin, and the diagonal 
arrangement of the molar tubercles, it approxi- 
mates to the Simiidæ, of which it may have been 
an ancestral type." 

Thus the Old World or catarrhine monkeys and 
the anthropoid apes appear simultaneously in the 
Miocene of Europe. 

Another monkey, Mesopithecus, from the upper 


-Miocene of Pikermi, Attica, Greece, is related to 


the Macaques, and is considered by Lydekker 
* one of the most important representatives of 
this branch, which has characters in common with 
Macacus and Semnopithecus, to the latter in 
reference to skull and teeth." 

With the close of the Miocene, Anthropoid 
apes entirely disappear from Europe but reappear 
in India, where in the lower Pliocene of the 
Siwalik Hills in the Punjab, a portion of an upper 
maxilla of a large Anthropoid ape was discovered ; 
it was figured and described by Lydekker in 
** Rec. Geol. Surv. India,” vol. xii., 1879, as Troglo- 
dytes sivalensis, or Palæopithecus sivalensis. 

It has many interesting characteristies—the 
incisors were small, canines stout and powerful, 
with spaces between incisors and canines, the pre- 
molars narrow antero-posteriorly, more so than in 
the chimpanzee, and the last molars were the 
smallest, as in man. 

It agreed with Dryopithecus in the smallness 
of incisors ; with man in the narrowness of the 
premolars and small size of the last molars, and 
with the orang and chimpanzee in having the 
molar series in parallel lines, the second: the 
largest, with well-pronounced anthropoid pattern 
of crown. 

Sir Richard Owen considered it intermediate 
between the orang and gorilla. | 

In Europe several catarrhine forms have been 
brought to light from Pliocene beds at Montpellier 
in France, and in the brick earth of Essex, repre- 
senting Cercopithecus and Macacus, the latter 
surviving to the present day as the Barbary ape, 
M. innuus of Gibraltar. ; 

We have now surveyed the evolution of the 
Primates throughout the Tertiary period to the 
close of the Pliocene, and at the commencement of 
the Pleistocene age man makes his appearance. 

Maws Appearance. By the remarkable dis- 
coveries made during the last twenty years we 
have conclusive evidence in the fossil forms un- 
earthed that man existed at a time estimated by 
many leading authorities as half a million years 
ago. Some geologists would refer him even to 
early Pliocene times, a million years further back. 
Mr. Reid Moir has recently brought to light flint 
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implements of human handiwork below the Red 
Crag in Suffolk. Professor Keith states : 

“It seems highly probable that man as we 
know him now took on his human characters near 
the beginning of the Pliocene period ; the esti- 
mates at hand give an antiquity of at least a 
million and a half of years." 

The periods of geological time we have been 
examining are so enormous that the mind is 
staggered by the contemplation of ages so vast. 
Professor Sollas, one of the most distinguished of 
living geologists, gives the following estimate of 
the probable duration of the latter stages of 
geological time : | 


Pleistocene 400,000 years 
Pliocene 900,000  ,, 
Miocene. . 1,800,000 ,, 


while beyond this lies the Oligocene, and still further 
back the Eocene, lasting for a period of even 
greater length, before we come to the dawn of 
mammalian. life. 

Pleistocene. 'The earliest evidence of a Pleisto- 
cene higher Primate was unearthed by Dr. Eugéne 
Dubois in Java in 1891, in à formation which is 
now agreed to be lower Pleistocene. The dis- 
coveries consisted of a skull-cap, molar tooth, and 
femur. í 

The former has a cranial capacity of about 
half the dimensions of the average modern 
man, and is much more simian than human 
in appearance. The tooth—the third right 
upper molar—is large, stout, and of primitive 
appearance, with the two buccal roots fused. 
The evidence points to a being with simian 
and human affinities; the complete absence 
of forehead indicates a degraded form to which 
the name of Pithecanthropus or man-ape has 
been assigned.. Professor Sollas considers it 
should þe included in the limits of the human 
family, and he remarks: *'In the long ancestral 
series which extends upwards from the apes to man, 
he has mounted far more than half-way and only 
a few steps of the long ascent remain to separate 
him from the species Homo sapiens, essential 
man." 

In 1908 Dr. Shoetensack discovered a unique 
specimen of a human mandible in the gravels of 
the river Mauer near Heidelberg. It was found at 
a depth of 80 ft. from the surface, and the gravels 
have been assigned to the base of the Pleisto- 


- cene. 


The specimen was of great size, very massive, 


. twice the thickness of the ordinary mandible, and 


of uncommon breadth. Ithada short and square 
ramus, shallow sigmoid notch, and low condyles ; 
the bone behind the  molars was thickened 


 enormously for the insertion of the temporal 


muscles. 
-In most of its characteristics it was akin to the 


OF HUMAN DENTITION 27 


anthropoids, especially in the absence of a chin, 
but the teeth were arranged in a broad sweeping 
curve all on the same level, without interspaces, 
and the first and second molars were of equal 
size. It was a jaw unlike anything ever seen 
before, with simian and human relations—a link 
between man and the anthropoids. 

Piltdown Skull and Mandible. The discovery 
of human remains by Mr. Charles Dawson and 
Dr. Smith Woodward at Piltdown in Sussex in 
1912 still further enriches our knowledge of 
primitive humanity. The name Eoanthropus has 
been assigned to this creature. 

From the reconstruction of the skull and the 
mandible it is evident that though occurring on the 
same horizon as the Heidelberg mandible—the base 
of the Pleistocene—the fossils represent a different 
order of man. 

The various fragments of the skull from which 
the restoration was made were of great thickness 
—twice that of modern man, and they were partly 
fossilized. 

The orbital ridges, usual in the apes, were absent ; 
the eranium was of ordinary capacity, but ill 


. developed in front, the forehead being low and 


narrow. Prof. Elliott Smith considers * the most 
noteworthy feature is the pronounced gorilla-like 
drooping of the temporal region, and the feeble 
development of the part of the brain intimately 
related to the power of speech in modern man is 
very significant." The right side of the mandible 
is quite simian in character, with short stout 
square ramus, shallow sigmoid notch, and entire 
absenee of chin (the latter feature being more 
deficient than in any other specimen in existence). 
Internally the bone is projected into a flange, as 
in apes. 

The tongue was attached in front to a hollow or 
pit, as in the anthropoids, instead of to tubercles 
as in man. "The only teeth present are the first 
and second molars, both quinquicuspid, and much 
worn on the surface, showing there was consider- 
able lateral movement of the jaws. 

In September last year a lower canine was found 
in the same place, which it is thought may have 
belonged to the specimen; it resembles the 
deciduous canine of an ape in pattern, and 
evidently did not project much above the line of the 
other teeth. 'This would be natural, as the 
creature is thought to have been a female. 

The skull is considered to be the oldest human 
relic in existence, representing a form truly human, 
with a brain almost as big as modern man, but 
wanting in the higher characteristies ; the jaws 
are quite simian, but with molars of human 
pattern and monkey-like canines reduced in size. 
It will help far more than any former discovery to 
elucidate the problem of the evolution of the 
human dentition. 

Professor Keith considers that there were two 
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races of mankind in the dawn of the Pleistocene, 
represented respectively by the Piltdown and 
Heidelberg remains. 

Neanderthal Man. In the year 1856 a discovery 
of a skeleton was made in a cave at Neanderthal 
near Düsseldorf, which caused considerable specula- 
tion at the time. "The skull was of a low and de- 
based order, for although the cranial capacity was 
as large as in a well-formed modern skull, it was 
deficient in the frontal region owing to the small- 
ness of the frontal lobes and the absence of fore- 
head. The orbits were huge and round, encroach- 
ing on the forehead, and the great gorilla-like 
ridges over the orbits must have given the creature 
a savage and repellent appearance. 

Mousterian Man. During the last few years 
several similar skulls and jaws, which have 
been unearthed in caves in the Dordogne lime- 
stone regions of Central France, more fully 
explain the cranial and dental characteristics 
of this remarkable race. The jaws were prog- 
nathous, the lower mandible, as indicated by the 
Spy specimen, was massive and of great depth in 
front, there was an entire absence of chin, and the 
genial tubercles were missing. The molars in- 
creased in size from the first to the third, and the 
canine was large—all true simian characteristics. 
'This race of Neanderthal, or, as they are now called, 
Mousterian men, became extinct about the middle 
of the Pleistocene. 

Professor Keith concludes that ‘‘ Neanderthal 
man was not the Pleistocene ancestor of modern 
man, but represented a totally distinct branch of 


humanity, one which became extinct in Europe 


some time before the end of the Pleistocene 
period, the Glacial epoch which precedes the 
present." 

The closing ages of the Pleistocene bring us 
with almost a shock into the presence of the 
Aurignacian and Magdalenian races of ancient 
hunters, who inhabited Europe south of the great 
ice-sheet, which then enveloped much of. the 
continent. 

Their remains and illustrations of their won- 
derful art exist in caves in Central and Southern 
France and Northern Spain, where the life-like 
paintings of the animals with whom they were 
associated, as the mammoth, bison, reindeer, 
and wild horse, executed by the Aurignacian race, 
and the splendid carvings on bone, slate, horn, 
and ivory of Magdalenian man, testify to their 
extraordinary artistie skill. Skulls of the Aurig- 
nacian hunters found in caves at Mentone exhibit 
in the prognathous negroid appearance of the jaws 
and teeth a resemblance to the bushmen of South 
Africa, but the Aurignacian was of much higher 
cranial capacity than his modern prototype. 

The skulls of Magdalenian man demonstrate 
an intelligent race with large brains and with 


teeth and jaws similar to our own : all simian 
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characteristics have disappeared, and the type of 
modern man has arrived. 


SUMMARY 


The order of Primates to-day is represented 
with man at the head of the scale, and Tarsius, 
the little insectivorous Asiatie mammal, at the 
bottom, with intermediate forms of lemurs, 
platyrrhine and catarrhine monkeys, and Anthro- 
poid apes. 

The human dentition has departed from the 
architypal formula of 
OPAC ON sie m 
Fern A 


4 
being now represented as 
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thus showing a loss of a pair of incisors and two 
pairs of premolars ; in this man agrees with the 
catarrhine monkeys and anthropoid apes. 

Specialization must have commenced in a very 
remote age, for at the very threshold of mammalian 
life we are met with American Primate forms such 
as Hypsodus, where the incisors were reduced by 
the loss of a pair, although the full premolar series 
were present ; the same fact is evidenced in the 
Adapis of the Swiss Eocene. id 

American Miocene monkeys show the reduction 
of the premolars by the loss probably of p.m.l., 
resulting in the characteristic p.m. 2—2 which the 
Platyrrhine monkeys retain to this day. 

The second premolar was hrobably lost in 
Cligocene times, as the Egyptian Fayum beds show 
platyrrhine and catarrhine monkeys existing 
together; to this remote epoch we must look for 
further evidence of the separation and specializa- 
tion of the two groups, for there is little doubt 
that the catarrhines have evolved from a platyr- 
rhine source. 

Let us consider the points of difference between 
the jaws and teeth of anthropoid apes and man. 
In the anthropoids the jaws are prognathous, 
there is an entire absence of chin, the tongue is 
attached to a pit in the region of the symphysis, 
the ascending rami are stout and squarish, and 
the sigmoid notch is shallow. The incisors, 
though human-like, are much stouter and thicker. 
The canines are developed as sexual and fighting 
weapons, diastemata exist in the upper jaw 
between the incisors and canines, to accommodate 
the closure of the lower canines, the upper pre- 
molars are implanted with three long roots, the 
molars inerease in size from before backwards, 
and are arranged in parallel lines which converge 
at the back; the three long roots in each are 
separate. 

The lower premolars are two-rooted and the 
molars are similarly implanted. 

The arrangement of the teeth is squarish, from 
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the parallelism of the molars and the prominence 
of the canines. 

In man the jaws are under the cranium and do 
not protrude, the mandible develops a chin with 
genial tubercles on the inner surface at the sym- 
physis for the attachment of the tongue. The 
canines are reduced to the level of their fellows, 
there is no sexual difference, the upper premolars 
are implanted by single roots, though the first 
varies from single to two, and occasionally even 
three roots, as in the anthropoids. The upper 
molars decrease in size from the first to the third, 
the roots in the last two being more or less fused. 
The lower premolars are single-rooted, and the 
molars decrease in size from before backwards, 
the roots of the last two being frequently united. 
The teeth are arranged in a sweeping curve, 
diverging at the back. 

Starting from the Oligocene we find that in the 
little Parapithecus the canines are not raised, there 
are no interspaces, the parallelism of the molars is 
absent; in fact the human arrangement is almost 
anticipated. 

The specialisation of the canines was a matter 
of gradual evolution which culminated in the 
existing great anthropoid apes, notably the orang 
and the gorilla. 

In the early Miocene anthropoids, as is evident 
in Hylobates, specialization had just commenced 
—the canines were feebly developed; in the 
large French anthropoid Dryopithecus the canines 


| were assuming the proportions of sexual weapons, 


and by the end of the Miocene and commencement 
of the Pliocene the Spanish and Siwalik examples 
show anthropoid apes almost similar to those of 
the present day. 

'The few fossil and recent forms of the man-like 
apes suggest that there must have existed many 
others which would have filled up the missing gaps 
and made clear the line of human dental evolu- 
tion. 

In the Miocene the great carnivora had appeared, 
and in the struggle for existence with which the 
apes were faced, the canines became enlarged as 
weapons of attack and defence ; this was especially 
the ease in the male, for the protection of the 
female and the young. 

The result was apparent in the Pliocene, where 
in the Palæopithecus, a cousin of the chimpanzee, 
the canines attained large dimensions, resembling 
those of modern anthropoids. 

Geological evidence, in the way of flint imple- 
ments, demonstrates that humanity had come 
into being in the Pliocene period, and the Pleisto- 
cene discloses the remains of man himself, still 
however characterized by many Simian features, 
as the pit for the attachment of tongue and the 
absence of chin. 

The canines as weapons have disappeared ; 
the arrangement and symmetry of the teeth are 
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human—as we might have anticipated—and the 
only present visible suggestion of the former 
office of the canines is the raising of the corner of 
the lip to sneer. 

The adoption of the erect attitude led to the 
perfecting of the hand, that marvellous piece of 
mechanism by which man's progress became 


assured ; and in consequence of this came the 
increase in cranial capacity and intellectual 
development. 


Instead of great fangs for tearing his prey and 
fighting his enemies, man had learned to fashion 
weapons for the protection of his kind, and as 
instruments of the chase to procure food. It was 
the perfecting of his hands and the development 
of his brain that assured man's pre-eminence in 
the Primates, and these reacted upon his whole 
body, and especially left their mark upon his jaws 
and teeth. 

Instead of the simple movement of opening and 
closing the jaws, caused by the interlocking of the 
canines, as in the anthropoids, the reduction to 
the level of the other teeth made a rotary motion 
possible, and an arrangement in a sweeping 
curve, as in the Heidelberg jaw, resulted. 

The widening of the mandible supplied room 
for the greater movement of the tongue, and made 
artieulate speech possible ; and the pit to which 
it is attached in apes gave place to tubercles. 
The modification of the jaw in front, resulting from 
the changes in the dentition, and the adoption 
of an erect attitude ultimately produced the 
chin—the stages in its evolution are seen clearly 


through the Piltdown, Heidelberg, and Mous- 


terian specimens; and the tongue attachment 
changes from the Simian pit in Piltdown, through 
the Heidelberg mandible and Mousterian man, to 
the genial tubercles in the Magdalenian race. 

The Significance of the Human Dentition. When 
man first made his appearance his skull, jaws, and 
teeth still retained many simian characteristics, 
proclaiming the lines of his ancestry, and suggest- 
ing that he, with his cousins the anthropoid apes, 
branched off at a very early period from the primi- 
tive ancestral stem. 

So far no intermediate forms have been revealed 
between the Fayum Oligocene Primates and the 
large Miocene anthropoids, but our knowledge is 
rapidly increasing, as the recent important dis- 
coveries in Egypt and Spain plainly show. 

We are still groping in the dark for evidence of 
the Pliocene being who fashioned the Norfolk 
flints ; his work testifies to the fact that he was 
even then a reasoning being, with brain and 
hands so developed that he could design and 
fashion tools and implements. He had thus 
provided much more effectual weapons than 
canine teeth, and had reached the stage of man- 
hood. When we have evidence of him as true 
man at the base of the Pleistocene, his canine 
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teeth are functionless as offensive weapons ; as 
we travel down the vistas of the Pleistocene we 
note at every stage one Simian character after 
the other disappearing, until at the end of the 
epoch man appears with skull and teeth of a purely 
human character. 

May we not then regard the present human 
dentition as a case of probable reversion to such a 
type as is foreshadowed in the Primates of the 
Oligocene of Egypt ? 

We noticed the development in size of the apes 
during the Miocene, and the evolution of the 
canines as sexual offensive and defensive weapons 
—is it not probable that during that immense 
epoch one branch of the anthropoid family early 
adopted the erect attitude, perfected the hand, 
thereby developing the intelligence and reducing 
the size of its needlessly large canines ? 

Thus we are drawn to the conclusion that the 
human dentition, after passing through the 
various stages we have described, has at the end 
of its long period of evolution almost returned to 
the point from which it started, and reverted to- 
wards the primitive anthropoid arrangement as 
in Parapithecus. 
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Against this theory it is possible to argue that 
the case is one not so much of reversion as of survival 
throughout successive periods of this primitive 
dentition. Thus if man’s handiwork appears in 
the early Pliocene period it is reasonable to sup- 
pose that the hand itself was being evolved during 
Miocene times, which, as we have seen, witnessed 
the gradual enlargement of the canine teeth of 
anthropoids. 

In short, man’s ancestors may have evolved 
the hand as an alternative, not as a successor, 
to the great canine teeth of his cousin an- 
thropoids, and may have preserved but little 
changed the dental arrangement of their common 
ancestor. ‘ 

But against this suggestion it must be remem- 
bered that there is absolutely no geological 
evidence in the shape of fossil forms, and also the 
fact that all the earliest human remains retain so 
many simian characteristies. From Tarsius to 
Man is a long journey, but the stages of the ascent 
are being rapidly revealed, and the links in the 
long chain of evolution are yearly becoming more 
apparent. 


REPORT ON CALCIFICATION 


By ALFRED R. STARR, M.D., D.D.S. 


In the study of the calcification of teeth, the: 


enamel, because of its peculiar structure and 
composition, presents the greatest difficulties. It 
is only recently that histologists have succeeded 
in decalcifying that tissue in such a way as to make 
it possible to cut thin sections without disturbing 
the continuity of structure, and even at present 
there is considerable diversity of opinion in regard 
to its chemical composition, no two analyses 
seeming to agree. If the chemical analyses of 
enamel as made by Mr. Charles Tomes are cor- 
rect, they would seem to refute the contention of 
Bödecker, von Ebner, von Beust, Caush and 
others, who claim there is more or less organic 
matter in completely formed enamel. Dr. C. F. 
Bódecker contends that these, and other analyses, 
which show the presence of no organic matter, are 
erroneous, in that before making the analysis the 
inner and perhaps the outer parts of the enamel, 
which he claims contains the greatest amount of 
organie material, are removed in order to be sure 
of eliminating portions of dentin and Nasmyth's 
membrane. 

The experiments of Dr. Lovatt Evans * made 
according to the latest methods indicate that there 


* Transactions of the International Medical Congress 
of 1913. 


“is a certain amount of organic matter in the enamel. 


Dr. Evans analysed specimens of enamel furnished 
by Mr. A. S. Underwood, which specimens had 
been very carefully selected in order to be sure 
they were free of any extraneous matter, and 
found a proportion of at least 1 or 2 per cent. of 
organic material. Mr. Mummery claims the 
enamel is penetrated to a very considerable 
extent, although irregularly, with dentinal tubes 
and probably portions of the dentin matrix, and 
is disposed to agree with Caush that the enamel 
does eontain spaces capable of taking a stain, and 
is not entirely without the pale of nutrition. 

Von Ebner, Bódecker, Caush, von Beust, Fleisch- 
mann and Fischer have described spaces or canals 
containing organic matter in the enamel, while 
Tomes, Williams, Herpin, Dependorf, Hopewell- 
Smith and others deny the presence of any appreci- 
able amount of organie matter in that tissue. 
There are many sponsors for both the transfor- 
mation and the secretion theories in regard to 
the caleification of enamel. The transformation 
theory has received the support of John Tomes, 
Waldeyer, Schwann, Wedl, Fleischmann and 
many others, while arrayed on the side of the 
secretion theory are Schafer, von Spee, Kolliker, 
Andrews, Sudduth, and Magitot. The theories 
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advanced by Charles Tomes, von Ebner, and 
Williams are really a combination of the ideas of 
conversion and secretion. In summarizing his 
observations on the calcification of enamel Tomes 
says: “‘ The ameloblast itself does not calcify." 
Each ameloblast furnishes a fibrillar process, con- 
tinuous with its own plasm which serves for the 
entire length of an enamel prism. “ Calcification 
takes place in, or around, each fibril, quickly 
reaching its central axis in solid prism enamels, 
but never reaching it in tubular enamels.” Tomes 
says the varicosities or globular appearance of the 
developing rods is due to making the sections in 
an oblique manner, showing the rods within a net- 
work or honeycomb, the nature of which he does 
not indicate. Dr. R. R. Andrews, of Cambridge, 
Mass., in describing the process of amelification 
states that minute glistening granules make their 
appearance in the upper (or nuclear) part of the 
cell and assume a spherical or globular shape ; 
that these small globules merge together to form 
larger ones in the lower (or dentinal) part of the 
cell and are largest near the zone of calcification ; 
that these globules are sometimes structureless, 
but occasionally are seen to be made up of many 
smaller globules ; that each mass is as yet separate 
and distinct with the semi-solid cement substance 
around and between ; that the matrix is partly 
made up of epithelial fibres or plasmic strings 
which he believes originate from the stratum 
intermedium and are made up of long chains of 
minute globules or’ microsomes. Andrews says 
these fibres act as a scaffolding, apparently, to 
support the globular bodies that are forming the 
rods, and become calcified with the rest of the 
enamel. Dr. J. Leon Williams (see Dental Cosmos 
for 1896 and subsequently) advanced the theory 
that there are two distinct products of the enamel 
organ. He says: ‘ One of these products from 
which the enamel rods are built up is formed in the 
ameloblasts and is probably a direct nuclear 
formation. In the enamel cells it takes the 
shape of globular bodies (‘enamel globules ’) 
containing granules, sometimes arranged with 
more or less order so as to resemble the nucleus of 
acell. Inthe formed enamel-rod these globular 
bodies are more or less compressed into disc-like 
shapes and are sometimes nearly, or quite, melted 
into one another. Simultaneously or alter- 
nately with the deposit of the globular bodies an 
albumin-like, translucent appearing substance is 
seen passing out of the ameloblasts. This sub- 
stance is probably taken from the blood by the 
cells of the stratum intermedium and evidently 
eontains the mineral matter of which the com- 
pleted enamel consists." Williams speaks also 
of plasmie strings uniting the globules of each 
individual rod and of adjoining rods. He says: 
* Around the skeleton thus formed, which con- 
stitutes the real structure of enamel, the albumin- 


like substance flows, supplying the cement sub- 
stance, and probably the mineral matter for the 
calcification of the whole. All of this structure 
can be plainly seen in mature enamel, but in nor- 
mal enamel it is everywhere completely calcified 
and contains no trace of organie matter." Von 
Ebner's theory of calcification is similar to that 
of Tomes. He says the Tomes’ process is formed 
by the enamel cell and changes into an enamel 
prism ; that the enamel cells also form a con- 
tinuous matrix between the Tomes' processes, in 
which matrix the young prisms are contained in a 
sort of reticular structure. Von Ebner says the 
prisms grow in thickness at the expense of the 
matrix, and the latter is encroached upon by this 
progressive calcification until all becomes calcified 
in the completed enamel. He has described, 
however, the presence of partitions or tuft-like 
projeetions of organie matter, here and there, 
radiating from the superficial part of the dentine 
and continuous with the fluid-holding canals, 
which he says remain between the prisms as un- 
calcified intercellular substance. Von Ebner states 
also that enamel formation cannot take place by a 
metamorphosis of the enamel cells into enamel 
prisms, because during the formation of enamel 
the ameloblasts persist, and no mitosis takes place 
in them. He says: ‘The completed enamel, 
without doubt, contains a small amount of 
organie matter, but it is scarce, and is probably 
entirely wanting in the homogeneous parts of 
enamel. Dr. Leo Fleischmann believes enamel 
is formed by a process of transformation or cell 
conversion. Heitzman, Bödecker, and Abbott 
believed enamel was formed by the breaking up 
of the ameloblasts into medullary elements and 
the subsequent calcification of those elements." 
Mr. Underwood and Mr. Wellings * believe the 
ameloblasts first form a honeycomb of inter- 
cellular substance into the spaces of which some- 
thing, consisting of rounded bodies of varying 
sizes, is poured, and that these bodies are calco- 
spherites. They say: ‘ It would appear reasonable 
to suppose that since the intercellular substance 
in the ameloblast layer corresponds in measure- 
ment with the intercolumnar substance in the 
formed enamel, the intereolumnar substance is 
the result of a change in the intercellular substance, 
and the columns the result of the product of the 
cell activity being deposited in the spaces so 
formed." According to von Ebner and Mummery 
the enamel rods calcify from the centre outward, 
the circumference or exterior being the last to 
caleify. Mr. Mummery believes this to be the 
fact even in marsupial enamel, and that the fibrils 
in marsupial enamel lie between, rather than 
within, the prisms. According to Mummery the 
matrix of enamel is made up of a collagenous 
material in which are found the Tomes’ pro- 
* International Medical Congress, 1913. 
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cesses ; that the rods are formed by the deposition 
of ealcoglobulin in small globules within the Tomes’ 
processes, and that these small globules of regular 
size are formed by the breaking up, or disintegra- 
tion, of the larger masses of caleoglobulin. Since 
these masses of calcoglobulin cannot be formed 
artificially in solutions where the ealeium phos- 
phate is in excess of the calcium carbonate, Mr. 
Mummery accounts for their presence by the 
assumption that in the beginning of calcification 
the carbonates may be in excess of the phosphates, 
and that the subsequent formation of phosphate 
may be responsible for the disintegration of the 
larger masses of calcoglobulin into the smaller 
regular globules Pickerill says there is no 
mitosis of ameloblasts ; that the enamel rods 
increase in thickness from within outward, and 
that there are no supplemental rods. 

Dentinification. The chief question to be 
considered in the study of dentinification is the 
part played by the odontoblasts in that process. 
According to Waldeyer, Frey, Boll, and others, 
the dentinal fibrils, the dentinal sheaths, and the 
matrix between the latter are derived from the 
metamorphosis of the odontoblastic cell. In 
other words, that the most external portions of 
the odontoblasts undergo a metamorphosis into a 
gelatigenous matrix, which is the seat of calcifi- 
cation, while their most central portions remain 
soft and unaltered as the fibrils. 

In support of this theory Mr. Charles Tomes 
- mentions the close relation of the odontoblasts to 
the forming dentin, their change of form during 
dentinification, their resemblance in position and 
apparent consistence to osteoblasts, and the 
absence of any other of the large cells which we 
associate elsewhere with elaboration of special 
produets. Von Ebner has shown the existence of a 
delicate fibrillar structure both in bone and dentin. 
He says: ** Without doubt. typical normal dentin 
is formed entirely by the odontoblasts which pro- 
duce both the calcium salts and the gelatinous 
matrix, but under special circumstances other 
cells of the pulp can also produce a dentin-like 
substance.”’ | 

According to Mummery the dentin matrix is 
formed by calcification in a delicate connective 
tissue which is not derived from the odontoblasts, 
but from the general connective tissue of the pulp. 
Mummery demonstrated these fibres passing be- 
tween and around the odontoblasts from the pulp 
into the forming dentin and called them odonto- 
genetic fibres. In view of these discoveries it 
would seem that the process of calcification of 
dentin is more nearly like that of bone than has 
previously been supposed, and it becomes a 
question how much the odontoblasts are con- 
cerned in the formation of the dentin matrix. 
Dr. Lionel Beale has called attention to the fact 
that caleifieation of dentin still goes on even in 


globules and their subsequent coalescence. 


'or immediately beneath the odontoblasts. 
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advanced life, leading to an obliteration of the 
peripheral tubes. In describing dentinification 
Tomes says: “ The thinnest layer of dentin such 
as may be seen at the edges of the dentin cap is 
soft and elastic, and so transparent as to appear 
structureless.” When it has attained a somewhat 
greater thickness, globules begin to appear in it, 
which are small in the thinner and larger in the 
thicker portions of the dentin cap. “In the 
formation of the first skin of dentin a stage of 
metamorphosis preparatory to impregnation with 
caleium salts distinctly precedes that full im- 
pregnation which is marked by the occurrence of 
The 
occurrence of these globular forms, and subsequent 
large inter-globular spaces in the deeper parts of 
adult dentin, is therefore an evidence of arrest of 
development rather than of any otherwise abnor- 
mal condition." 

Andrews believes the odontoblasts form the 
matrix of dentin by first producing in their 
interior caleospherites, that these calcospherites 
blend with each other to form larger masses or 
globules and are thrown out to combine with the 
protoplasmie exudate, and that this material 
smooths out into layers to form what is known 
as borderland tissue. He states, further, that the 
details of the mechanism by which the building 
cells are supplied with calcium necessary to form 
the calcified structure, have not as yet been 
wholly worked out. Andrews believes the dentinal 
fibrils are prolongations of what he describes as 
* fibril-cells ” or pear-shaped cells lying between 
He 
also believes the branching of the tubules is pro- 
duced by a uhion or coalescence of neighbouring 
fibril cells, due to the lessening eircumference of the 
forming dentin.* 

Heitzman, Abbot, and Bódecker believed the 
process to be similar to that of amelification and 
produced by the breaking up of the odontoblasts 
into medullary elements, with the subsequent 
calcification of these elements. 

Mr. Underwood, in his “Aids to Dental 
Anatomy," presents some very conclusive argu- 
ments against the transformation theory of 
dentinification. We quote from that work as 
follows : **(1) The distinction between the fibril 
and matrix is not only one of a degree of calcifica- 
tion, because (a) it is equally observable when 
the tissue has been formed but not calcified ; (5) 
it remains after decalcifieation ; (c) it is present 
in those areas of interrupted development known 
as ‘interglobular spaces,’ where no calcification 
is supposed to have taken place. The first of 
these objections seems to be very strong. (2) The 
absolute obliteration of all trace of the boundaries 
of the cells, so complete—even in imperfectly 
developed tissue, where signs of arrested develop- 

* International Dental Journal, November 1895. 
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ment abound—that no indication, however faint 
of an incomplete fusion has ever been recorded, is 
diffieult to accept. (3) The cells and their pro- 
cesses (the fibrils) are at all stages of development 
sharply marked off from the surrounding tissue, 
quite as sharply as the contents oft he lacunæ 
and canalieuli of bone." Mr. Mummery says: 
"It would appear that the stages in the calcifica- 
tion of dentine are: first, the appearance of the 
small clear globular bodies which form in a 
colloidal matrix by the coalescence of minute 
particles, as seen in artificial experiments ; 
secondly, these clear bodies further coalesce, and 
when thoroughly incorporated in the basis sub- 
stance of the dentine, become still more completely 
fused together, lose their structureless character, 
and exhibit concentric lines; lastly, the coalesced 
calcospherites undergo disintegration, their con- 
centrie elements being spread out into the laminæ 
of the dentine, and their limesalts becoming 
equally diffused in the calcified matrix." Magitot’s 
explanation of the process of dentin calcification 
is, that while the cells are occupied wholly with 
the formation of fibrils, the transparent homo- 
geneous substance which embeds them and all the 
other tissues of the formative pulp is the seat of 
the calcification, which, advancing from the 
surface inwards, drives before it all the pulp 
tissue, with the exception of the prolongations 
of the cells, which remain soft and unaltered as 
fibrils. Mr. Mummery has demonstrated, by the 
silver pyridin and the Beckwith gold chloride 
methods of staining, the presence of nerve fibrils 
in the dentinal tubes as far as the interzonal layer, 
but although he claims the dentinal tubes can be 
seen penetrating the enamel to terminate in various 
ways—some by small, round, knob-like bodies, 
some in tiny flattened expansions, and others in 
fine whip-like processes—he has not thus far been 
able to trace the fine, beaded, nerve fibrils into the 
enamel. Mummery has shown that the sheath 
of Neumann is a tissue distinct from the sur- 
rounding matrix, and believes it to be uncal- 
cified material serving the purpose of a dialyzing 
membrane. 

Cementification. Von Ebner says cementum is 
formed like bone ; that it is made up of a fibrillar 
gelatinous structure, and that the cementoblasts 
are the matrix-builders. Tomes says the process 
is one of membranous ossification and that the 
cementoblasts or osteal cells are the active agents 
in the calcifying process. 

Andrews holds similar views in regard to 
cementification. He says the cementoblasts blend 
together to form scales of irregular shape which 
attach themselves to the formed dentin (in this 
state resembling borderland tissue) and by 
further calcification form the thin, transparent, 
and friable layer at the neck of the teeth. Andrews 
says the cementoblasts or bone corpuscles become 
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inclosed in the stratified matrix as the cementum 
become thicker. 

In reviewing these various theories it seems we 
are still very much in the dark so far as amelifica- 
tion and dentinification are concerned. It is 
obvious that aside from the different methods of 
preparation of specimens, various observers have 
put different interpretations upon the same 
appearances or phenomena shown under the micro- 
scope. Mr. Charles Tomes believes the ‘* Tomes’ 
processes " are prolongations of the cytoplasm of 
the ameloblasts, while Williams says they are 
probably strings of calcoglobulin. Williams con- 
tends that it does not seem plausible to believe 
that the beaded enamel rods are derived from a 
homogeneous structure or tissue, and accounts 
for the varicosities by the statement that they are 
built up of globular masses of protoplasm which 
he calls * enamel globules.” He describes two 
distinct products of the enamel organ—the 
globules, and an albumin-like material which he 
believes is secreted by the cells of the stratum 
intermedium, and contains the mineral matter 
necessary for calcification. Tomes speaks of a 
network or honeycomb surrounding the Tomes’ 
processes, which is probably the same as the net- 
work or stroma of plasmic strings described by 
Andrews and Williams. Tomes believes, how- 
ever, that this network of Andrews and Williams 
is simply the Tomes’ processes. Tomes accounts 
for the varicosities of the rods and the appearance 
of globules by the assumption that the sections 
have been made in an oblique manner, showing the 
processes surrounded by the honeycomb matrix. 
Arguing against the transformation or conversion 
theory Williams says: “ The structure of the 
enamel does not correspond to, and is not due to 
the structure and arrangement of the ameloblasts, 
for, while the shape and arrangement of the 
ameloblasts in many animals is practically the 
same, the structure of the enamel in these same 
animals varies greatly. The long axis of the 
enamel prism does not correspond with that of the 
ameloblast, the usual angle varying between 
twenty and thirty degrees. Each varicosity of 
an enamel rod does not, as has been stated, 
represent a calcified ameloblast, since as many as 
fifteen varicosities have been found within the 
length of a single ameloblast, and never less than 
eight. The enamel prisms do not pass through 
the entire distance between the dentin and the 
ameloblasts, there being a comparatively clear 
band, equal to about one-fourth of the entire enamel 
thickness lying next to the cells. This clear 
band is made up of two sets of fibres, running 
in nearly opposite directions, neither direction 
corresponding with the long axis of the amelo- 
blast." In another part of his article on 
“The Structure and Development of Enamel," 
Williams makes a statement which does not seem 
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to harmonize with the paragraph just quoted. 
He says: “ There is strong evidence that in both 
enamel and dentin formation the inner end of the 
cytoplasm of the cell, or that part next to the line 
of forming tissue, is infiltrated with an albumin- 
like caleific-bearing substance. In enamel 
formation, when the cytoplasm in the lower end 
of the cell has become completely charged with 
the albumin-like calcific-bearing substance, it 
seems to be shed off upon the line of forming 
enamel, but there appears to be no break in the 
continuity of the cytoplasm. The cytoplasmic 
- strings or sections connected by strings, which are 
being calcified in the forming enamel rod, appear 
.to be continuous with those seen in the amelo- 
blasts.” 

In criticizing the secretion theories of von Spee 
and Andrews, who claim that the enamel is 
formed by the deposit of droplets or spherules of 
calcoglobulin, Williams speaks as follows: “ The 
process of formation of these masses of calco- 
globulin is an intermittent one, the cells on one 
side of a developing tooth being full of them while 
in the opposite side none are to be seen. The 
ultimate structure of enamel shows that it is 
built up by the deposit of bodies which are of 
nearly uniform size, whereas these masses of 
calcoglobulin are not at all uniform in size, and 
there is nothing in their structure which corre- 
sponds with that of formed enamel.” Williams 
says the * enamel globules ” and the masses of 
calcoglobulin are easily distinguished from each 
other by the difference in their refractive indices 
and their reaction to stains, as well as by the 
difference in uniformity of size. He claims the 
“ enamel globules " are of nearly uniform size and 
react to staining agents the same as the amelo- 
blasts themselves. 'The process of calcification 
of dentin as well as the histology of the completed 
tissue is not well understood. Whether the 
odontoblasts, or the odontogenetie fibres with 
their adhering small cells, as described by Mum- 
mery, are chiefly concerned in the matrix forma- 
tion is a matter of doubt. Judging from the 
apparently continuous nature of the calcifying 
process with the tendency to obliteration of the 
peripheral tubes, and from the fact that the con- 
nective tissue matrix has probably been fully 
calcified in mature dentine, it would appear that 
the odontoblasts are the dominant factors in the 
process. The origin of the dentinal fibres— 
whether from the odontoblasts or the *'fibril- 
cells "—the nature of Neuman's sheaths as well 
as the contents of the tubules and interglobular 
spaces, the cause of the branching of the tubules, 
the nature of the connexion or communication 
between the dentin and enamel and dentin and 
cementum, have long been, and are still, matters 
for controversy. In regard to cementification, 
there is less difference of opinion. A discussion 
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of the subject of calcification would be incomplete 
without reference to the question of the influence 
of the ductless glands on that process. 

'The recent investigations in regard to these 
glands have shown a relationship to the processes 
of assimilation and growth. The influence of the 
hypophysis cerebri in acromegaly, and of the 
para-thyroids in hypoplasia of the teeth, have 
only recently been demonstrated, and further 
investigation in this field promises most interesting 
results. 

Fleischmann, Cushing, Price, Kirk, and others 
have shown a connexion between these glands or 


their secretions and the development of the 


teeth. In a report of research work presented by 
Dr. Weston A. Price at a meeting of the Ohio 
State Dental Society in December 1913, it was 
stated that many cases of hypoplasia of the teeth 
(other than syphilitic hypoplasia) could be traced 
to an abnormal diet during the first one or two 
years of life, and in the discussion of that report 
mention was made of the probable influence of 
the para-thyroids in governing the assimilation 
of phosphatic food, as well as that of the hypo- 
physis cerebri in modifying susceptibility to 
dental caries. In that report Dr. Price cited a 
case in which marked improvement in the physical 
and mental characteristics of a young person was 
the result of the operation of pushing forward and 
spreading the maxillary arch, which operation 
Dr. Price believed resulted in lowering the base of 
the skull, thus depressing the body of the sphenoid 
with its sella turcica, and relieving pressure on the 
hypophysis cerebri, which was supposed to be 
accountable for the physical and mental deformities 
of the patient. Dr. Price did not mention the 
pharyngeal hypophysis, which may have been 
the modifying factor in this case, instead of, or 
in connexion with, the hypophysis cerebri. Dr. 
Leo Fleischmann believes all cases of tooth hypo- 
plasia ean be traced to disturbances of the para- 
thyroids and that it is not of syphilitie origin. 

The question as to the nature of the disturbances 
of the processes of development and calcification 
that result in hypoplasia or other dystrophies or 
abnormalities of the teeth is also a very im- 
portant one, and one of which we as yet know 
very little. Dr. Black; in his “ Operative Dentis- 
try," calls this condition of arrested development 
* atrophy " of the teeth, and says there is no special 
form of disease that is especially blamable for it, 
but that any form of disease that seriously inter- 
feres with nutrition is liable to bring about this 
result. He claims to have seen cases of typical 
Hutchison teeth which were certainly in no way 
connected with a syphilitie taint of any kind. 
The same author states that wide variations will 
oceur in the time of calcification of the teeth ; 
that there is certainly as much variation as 
eighteen months in the time of calcification of the 


active function. 
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permanent central incisors, and a greater range 
possible with all the other teeth except the first 
molars, which are the most constant. 

In respect to calcification of the first permanent 
molar, Black says it may vary from the twenty-fifth 
week of intra-uterine life to something near six 
months after birth. Black states that atrophy 
of hypoplasia of the teeth presents three distinct 
phases : 

(1) An atrophy due to a period of malnutrition 
affecting those parts of several teeth at the same 
time in process of formation, and this may cause 
the failure of formation of all parts of the enamel 
and dentin in the zone involved as seen generally 
in atrophied teeth. 

(2) Atrophy of the enamel rods occurring in 
Spots, as seen in pitted enamel. 

(3) An atrophy of the cementing substance 
between the enamel rods, as seen in the white spots 
so often found in the enamel, and in the enamel 
of the whole denture in rare cases. 

He claims the first variety is clearly due to a 
general malnutrition, and is seen only on the parts 
of teeth contemporaneously in formation at a 
period of illness ; that the second is in part seen to 
oceur in process of general malnutrition, but often 
occurs independently of this, while the third, so 
far as can now be seen, depends upon some condi- 
tion of malnutrition as yet unknown. In describ- 
ing the first variety, Black says: “ Atrophy in all 
cases consists of an arrest, or partial arrest of 
growth of both enamel and dentin in the particular 
zone or part of enamel and dentin being developed 
at the particular time. In the milder cases 
growth is imperfect, leaving certain definite 
markings outlining the particular parts of the 
tissue then being formed. In all the severe 
cases the growth of both enamel and dentin is 
arrested. There seems to be no recovery on the 
part of the enamel organ that was at the time in 
No more enamel whatever is 
formed over the area affected after recovery from 
the eondition of malnutrition, except as the new 
formation is telescoped over the area of the old. 
The dentin pulp, however, rebegins the growth 
function, apparently, immediately the condition 
of malnutrition has passed. But the parts -of 
the tooth which should have been formed during 
that period are not formed at all. A certain part 
of the tissue which should have constituted the 
perfect tooth has been left out, and the distortion 
of form which we so often see results from patching 
the second growth on to the first, and the total 
failure of particular portions of the enamel. 
This total failure of enamel is not in the direction 
of the thickness, but is always on the lines of 
Retzius. Therefore there is not a failure of the 
total thickness of the enamel at any point, except 


. in a few cases in which the injury occurs at a time 


when calcification was just about to begin, as 
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sometimes occurs in the so-called Hutchinson 
teeth, and may, rarely, occur in others." Fournier 
claims that 80 per cent. of all cases of hypoplasia 
is caused by heredo-syphilis. Prof. J. Bethune 
Stein * says most, but not all, cases of hypoplasia 
are caused by syphilis, and that in cases of 
syphilitie origin the injury appears to be caused, 
not directly, by the presence of the treponema 
pallidum in the tissues of the embryo, fœtus, or 
young child, but indirectly, by the severe dis- 
turbance in the metabolism of the young organism 
brought about by the syphilitic infection the 
extent of the hypoplasia depending upon the 
seriousness of the disturbance, which in turn is 
determined by the amount and duration of the 
infection. It is generally believed that syphilitie 
hypoplasia of the deciduous teeth is rare, because 
the beginning of calcification for those teeth occurs 
from about the seventeenth to the eighteenth week 
of intra-uterine life, and a fetus infected with 
syphilis at that time usually dies. Stein agrees 
with Ziusser, Cavallaro, and others that the 
permanent first molars, incisors, and cuspid teeth 
are the ones that most frequently show the 
evidenees of heredo-syphilis, because the first 
molars are beginning to caleify during the last 
months of foetal life, and the incisors and cuspids 
during the first three or four months after birth, 
at which time the disturbances of heredo-syphilis 
are most marked. - Microdontism, megalodontism, 
persistence of the deciduous teeth, the absence of 
certain teeth, abnormalities in the position, 
structure, or form of the teeth, vulnerability of the 
teeth to caries, an ‘‘open bite" (or, as Fournier 
describes it, ** the absence of the sign of the arti- 
choke"), asymmetry of the superior maxillary 
bones, prognathism, opisthognathism, widely 
separated teeth, supernumerary teeth, highly 
arched or “ ogival ” palate and harelip, have all 
been ascribed to hereditary syphilis. 

Magitot has stated that hypoplasia is due to 
eclampsia, and is not of syphilitic origin. Parrot 
believes it is due to rachitis, which in turn is due 
to syphilis. Serre, Blaudin, Delabarre, Bunon, 
Tomes, - Trousseau, Austen-Harris, Andrieu, and 
Champret have expressed the opinion that hypo- 
plasia is almost always of syphilitie origin, but 
may also be produced by other infantile diseases. 
Gallipe believes it to be a stigma of hereditary 
degeneration. 

Dr. Jos. Cavallaro + says dental dystrophies are 
of great importance in their relation to ** Hutchin- 
son's triad " and to the other hereditary syphilitie 
lesions. He claims to have found the dental lesions 
associated with ocular ones in 74 per cent. of his 
cases, and with auricular lesions in 25 per cent. 

In speaking of the ** Hutchison triad " Cavallaro 
says: ‘ These three kinds of stigmata bear the 


* Dental Cosmos for July 1913. 
t Dental Cosmos, 1909. 
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following additional relationship to each other: 
The ocular stigmata appear during the first months 
of extra-uterine life, and generally represent the 
vanguard of the other two specific manifestations. 
The auricular stigmata appear either during the 
first period of life (as otitis media) or at the age of 
from eight to twenty years (as labyrinthitis). 
The dental stigmata can be found from the sixth 
to the thirty-eighth month (first dentition) or from 
the sixth year onward (second dentition). The 
dental stigmata are the most manifest and enable 
us to diagnose hereditary syphilis at first sight. 
As characteristies common to these three lesions 
we may note : The arrest of development and the 
malformation of the respective organs, the 
generally present symmetry, and the bilateral 
character of the lesions." Cavallaro believes that 
isolated, common ‘‘ erosions ”_ which term he 
uses instead of hypoplasia—such as are found here 
and there in some teeth, may certainly be duetoan 
accident, or to some local disturbance, but that 
the symmetrical, systematic erosions which are 
located always on the same kind of teeth, always 
on the same level on teeth of the same type, and 
on a different level in other types, must be 
attributed to syphilis. From the fact that the 
lesions are found chiefly on those teeth which are 
undergoing calcification during intra-uterine life 
or the first months of extra-uterine life, and that 
syphilis is the one disease which is found in vigorous 
action during that period, Cavallaro makes the 
deduction that syphilis is the disease which is 


principally, if not exclusively, responsible for these ` 


dental lesions. Because of the discovery of the 
spirochaeta pallida in the dental tissues, Cavallaro 
is of the opinion that the dental stigmata are not 
merely simple dystrophies, but are lesions of a 
syphilitic nature, and claims that the delay in 
development of the teeth, the alteration of the 
dental tissues, congenital absence of dental germs, 
the anomalies of structure, direction, shape, size, 
etc., help to confirm this belief. He states also that 
the cuspal atrophy of the first permanent molars, 
which teeth begin to calcify during the sixth 
month of fetal life, has a clear and precise sig- 
nificance since the only morbid cause which can 
be acting at that time of life is syphilis. 

From Zinsser’s work on ** Disease of the Mouth ” 
(translated into English by Prof. J. Bethune 
Stein) we quote as follows: “ It is highly probable 
that the hypoplasia of the teeth in heredo-syphilis 
is not of a specific nature—caused by syphilis itself 
— but is a sequela of the grave systemic disease of 
the fœtus. This is shown by the fact that the 
alterations in the teeth appear symmetrically, 
always involving the teeth of the same period of 
calcification, exactly at the same time and to the 
same extent. If the disturbance was the 
sequence of a local syphilitic process in the tooth 
germ or in the neighbourhood, then the hypoplasia 
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would appear in an unsymmetrical manner, in- 
volving teeth of different periods of calcification. 
The occasional finding of the treponema pallidum 
in the tooth germ of a heredo-syphilitic foetus does 
not seem to alter this view. It is possible, but not 
proved, that the hypoplasia of the teeth as well as 
that in the epiphyses of bones may be caused by the 
specific systemic infection. The evidence that the 
defective calcification is due to syphilis is found 
in the fact that the developmental hypoplasia 
begins before birth, and in the fact that syphilis is 
the only disease of a grave and continuous character 
which attacks the child before birth or even in the 
earliest months after birth, and leads to such a 
marked disturbance in the general metabolism. 
It is well known that syphilis is the only known 
intra-uterine infectious disease. The more care- 
fully the cases are studied, so much more often is 
syphilis seen to be the ætiologic factor of develop- 
mental hypoplasia of the teeth, and even if the 
proof is lacking in some cases (and we cannot deny 
that occasionally another cause may come into 
play), heredo-syphilis seems to be the only cause. 
In how far the numerous other irregularities in 
shape and position of the teeth (shark-like teeth, 
abnormally formed, twisted teeth, obliquely 
placed teeth, asymmetrical teeth, microdontism, 
the absence of a single tooth or groups of teeth, and 
the persistence of the deciduous teeth) can be 
connected with syphilis is doubtful. Yet it is 
striking how these deformities appear synchro- 
nously with the other signs of heredo-syphilis, 
and especially with true syphilitic teeth. "Very 
rarely are such disturbances seen in the deciduous 
teeth. Hypoplasia of the deciduous teeth is not 
to be distinguished from that of the permanent 
teeth, the crescentic notches being seen most often 
upon the incisors.” 

In the observation of a number of cases of 
hypoplasia at the infirmary of the New York 
College of Dentistry it has been surprising to note 
how frequently other oral stigmata accompany 
this lesion, and how frequently we were able, by 
the Wasserman reaction or the history of the case, 
to establish direct evidence of heredo-syphilis. Of 
the associated oral lesions, marked caries of the 
first permanent molar, persistence of the deciduous 
teeth, absence of certain of the permanent teeth, 
supernumerary teeth, and irregularities in the 
growth of the jaws or in the position of the teeth, 
have been most frequent. 'The consensus of 
opinion in regard to hypoplasia seems to be that 
it is usually, although not always, of syphilitic 
origin. I believe I have seen cases which were 
due to other causes, and recall one in which there 
was imperfect development of the oeclusal sur- 
faces of the first molars, as well as of the middle 
lobes of the incisors, without any other history 
except that of an unusual case of measles during 
the very early months of life. It would seem 
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reasonable, also, to infer that any severe dis- 
turbance of the health of the mother during the 
period when the teeth of the foetus are developing 
might have an influence on the development of 
those teeth. 


The report was discussed by Mr. Mummery, 
Mr. Wellings, Mr. Pickerill, Mr. Sprawson, eto., 
and in reply Dr. Alfred R. Starr said : 

Mr. Chairman and Ladies and Gentlemen, — 
I wish to thank the members of the section for 
the kindly manner in which my hastily prepared, 
and rather incomplete, report has been received. 
I have been particularly interested in the dis- 
eussion, and desire to express my appreciation of 
the remarks of Mr. Mummery, Mr. Wellings, and 
all those who have taken part in the discussion. 
I cannot quite understand Mr. Mummery’s idea 
as to how the interlacing or decussation of the 
individual fibres of the Tomes’ processes accounts 
for the extra amount of material at the periphery 
of the enamel, unless he admits that some of the 
rods thus formed are supplemental ones. I would 
be pleased to have Mr. Mummery explain that 
more fully. I must confess that when I first 
heard of Mr. Pickerill’s theory in regard to the 
post-eruptive calcification of enamel through the 
osmotie or dialyzing influence of Nasmyth's mem- 
brane, I was inclined to consider it absurd, but 
perhaps there is something in it after all. If it 
be true that Nasmyth's membrane is a remnant 
of the inner portion of the enamel organ, it may 
be that the cells may still retain sufficient function- 
ing power to be able to make use of the lime salts 
which may filter through that membrane, and 


-incorporate those lime salts with the incompletely 


calcified enamel. Possibly Mr. Wellings is right 
in the supposition that the process of post-eruptive 
hardening of enamel is chiefly a physical or chemical 
one. Ihave been particularly pleased in observing 
the specimens shown on the screen by Mr. Mum- 
mery. The slide showing the stained Neumann's 
sheaths, I believe, undoubtedly settles the question 
as to their existence and probable character. Mr. 
Mummery has said he was not aware that von 
Ebner believed in the calcification of the Tomes’ 
processes, but I can assure him that I have in my 
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possession a letter from Professor von Ebner, in 
which, unless my translation is incorrect, he dis- 
tinctly makes such a statement. Many of you 
are aware that in organizing this Congress there 
was a misunderstanding between the committees 
of the different countries. The American com- 
mittee, instead of nominating, appointed several 
men to act as reporters. I happened to be one 
of those selected by the American eommittee, and 
on accepting the appointment I began writing to 
men of authority on this subject, including Pro- 
fessors von Ebner and Mummery, so that is how 
I came to obtain Professor von Ebner's views. 


- Soon after my appointment I received a letter 


from General Secretary Mr. Brooks, denying the 
authority of the American committee to make 
appointments, and apologizing for the unpleasant 
situation created. His explanation was entirely 
satisfactory to me, and I saw no particular reason 
for being offended. I do not know whether I am 
* thiek-skinned," or whether my zeal in search 
of scientifie knowledge overcame my finer sensi- 
bilities, but at any rate I appreciated the diffi- 
culties in which you and I happened to be placed, 
and cheerfully accepted your invitation to discuss 
the report instead of writing it, and, therefore, 
ceased the preparation of the report. Arriving 
here and learning that Professor Walkhoff would 
be unable to be present, and, moreover, had sent 
no report, I volunteered to present a paper which 
I had prepared since leaving America, from notes 
collected for another purpose. 

In regard to Mr. Sprawson's statement that he 
did not think syphilis was very prevalent among 
the upper classes, and that syphilitic hypoplasia 
is rare, I want to say that syphilis is no respecter 
of classes or persons, and that it is (in America 
at any rate) much more prevalent than is generally 
supposed. Realizing the danger from this and 
other infectious diseases, laws have been passed 
in many portions of the United States making it 
obligatory to provide individual drinking cups 
(usually of paper) and individual towels in all 
public places where such articles are used. The 
mucous patch is recognized as being especially 
dangerous as a means of transmitting the infection 
of syphilis. 
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REPORT ON 
THE CHEMISTRY AND PHYSIOLOGY OF THE SALIVA 


By EDWARD C. KIRK, PHILADELPHIA, PA. 


IN presenting for your consideration a report upon 
the chemistry and physiology of the saliva, in 
the absence of specific directions as to the nature 
and seope of the report which it was desired 


that I should make, I have assumed that I should 


report only upon the work done on this subject 
in America, and for the period intervening since 
the holding of the Fifth International Dental 
Congress in Berlin in August 1909. My report 
will therefore be made subject to these limitations, 
as I presume that others will report upon the 
progress of the work done in their own countries 
in this particular field. 

By far the most important series of researches 
upon the chemistry and physiology of the saliva 
done in America is that conducted by Professor 
William J. Gies, of the Department of Biological 
Chemistry of the College of Physicians and 
Surgeons, Columbia University, New York, under 
the auspices of the Dental Society of the State 
of New York, and of the New York Institute of 
Stomatology respectively. 

The initiatory impulse leading to the serious 
investigation of the significance of the sulfo- 
cyanate content of the saliva doubtless had its 
origin, so far as America is concerned, in a report, 
made by the Committee on Scientific Research, 
Dr. F. W. Low then its Chairman, to the Dental 
Society of the State of New York at its annual 
meeting in 1905, and similarly in 1906, in which 
reports attention was focused upon the possi- 
bility that the sulfocyanates of the saliva might 
exert a retarding influence upon carious destruc- 
tion of the teeth either directly by an inhibitive 
effect upon the micro-organisms concerned in caries 
production or by interfering with plaque forma- 
tion, thus preventing localization of the caries- 
producing agencies. 

The question thus raised excited widespread 
interest, and notwithstanding the recorded and 
apparently convincing work of previous in- 
vestigators on this same subject, notably that 
of Hugenschmidt and of Miller, the demand 
for further knowledge of the róle, if any, played 
by sulfocyanates in the saliva, especially with 
reference to dental caries, determined the 
Research Committee of the Dental Society of 
the State of New York seriously and scientifically 
to investigate the question. The assistance of 
Professor William J. Gies, of Columbia University, 
an eminent biological chemist, was sought and 


his interest aroused in the problem. A series 
of important researches were undertaken under 


the direction of Dr. Gies with the result that the 


question of the activity of the sulfocyanates in 


. the saliva, in so far as they were assumed to have 


any inhibitory influence whatsoever upon the 
inception or progress of dental caries, was answered 
in the negative. 

In connexion with the work upon the sulfo- 


cyanates conducted by Professor Gies, collateral 


researches were made upon the bio-chemistry 
of the saliva with a view to throwing more light 
upon the possible relationships which the com- 
position and character of the saliva might bear 
to the carious process. I cannot do better than 
present Dr. Gies’ own résumé of the character 
and scope of the work which he has carried out, 
as follows : 

** Our work in dental chemistry was inaugurated 
in the fall of 1909, as a result of requests and 
suggestions by the Research Committee of the 
New York Institute of Stomatology, Dr. J. 
Morgan Howe, Chairman. Realizing the fact that 
biological chemists had wholly ignored the im- 
portant field of dental chemistry, and appre- 
ciating the special opportunity to serve the 
dental profession in response to its call for co- 


operation, I gladly placed the resources of our: 


laboratories behind the proposed investigation 
of dentalearies. This work has been in progress 
since. 

** In March 1910 the Research Committee of the 
Dental Society of the State of New York, Dr. Wm. 
B. Dunning, Chairman, invited me to repeat and 
extend certain experiments which had previously 


‚been conducted on the possible relation of salivary 


sulfocyanate to the condition of the teeth. With 
the approval of the New York Institute of Stoma- 
tology, I accepted this invitation. This work 
has since been in progress, with an interruption of 
one year. 

** Since 1910, then, we have been conducting two 
series of investigations of dental caries under 
the auspices of two dental organizations. 

** When these researches were begun I was greatly 
embarrassed. by my utter ignorance of dentistry. 
It has taken several years of hard study and earnest 
work to overcome, to a small extent, that very 
severe handicap. As a consequence we have 
accomplished very little, though I feel that we are 
‘ getting under way.’ 
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* For convenience let me refer separately to our 
researches under the two different auspices referred 
to above, as indicated by the headings below : 


** Research under the Auspices of the First District 
Dental Society of the State of New York. 


“1909-10. A chemical study of saliva in its 
probable relation to the decay of teeth (with 
Alfred P. Lothrop). Two papers, Journal of 
the Allied Dental Societies, 1910, vol. v, p. 262, 
and 1911, vol. vi, p. 65. Our data failed to show 
any definite relation between common qualities 
and eonstituents of saliva and the condition of 
the teeth of the individual studied. We were 
unable to infer, from our data, that caries is due 
to the positive or negative influence of any 
one, or any combination of, purely salivary 
constituents. It was suggested that food-acid 
media might be valuable dentifrices. 

«1910-11. Further studies of saliva in its 
probable relation to the decay of teeth, with 
special reference to sulfocyanate, nitrite, and oral 
miero-organisms (with Alfred P. Lothrop, Clayton 
S. Smith, and Elmer W. Baker). Four papers, 
Journal of the Allied Dental Societies, 1911, vol. vi, 
pp. 289, 297, 323, and 334. Negative findings 
in the cases of sulfocyanate and nitrite. Nothing 
new on the relation of oral micro-organisms. Im- 
portance of chemical studies of mucin emphasized, 
from the standpoints of plaque formation and 
effects thereon of food-acid media. 

* 1911—12. Studies of salivary mucin, from the 
chemical standpoint primarily, with further em- 
phasis on the probable effectiveness of food-acid 
media as dentifriees and suggestion of important 
bearings of internal secretions on dental con- 
ditions (with Alfred P. Lothrop). Three papers, 
Journal of the Allied Dental Societies, 1912, vol. 
vii, pp. 199, 397, and 410. 

* A résumé of the findings in the foregoing 
papers for 1910, 1911, and 1912 is given in the 
‚Journal of the Allied Dental Societies, 1913, vol. viii, 
p. 284. 

« 1912-13. Continuation of the study of a 
possible prophylaetie influence of food-acid media, 
with further emphasis upon the bearing of internal 
seeretions on dental conditions (with Alfred P. 
Lothrop). One paper, Journal of the Allied Dental 
Societies, 1913, vol. viii, p. 283. Food-acid media, 
represented by vinegar diluted with water (Db), 
applied as dentifrices twice daily for six months, 
were without discernible destructive effect on 
extracted teeth (sound teeth and teeth containing 
fillings of various kinds). Further study has 
confirmed this finding. 

* 1913-14. Programme for the year : One line 
of research is, for the present, historical in cha- 
racter and consists of the preparation of abstracts 
of all the essential contributions to the world 


literature as it now stands on the subject of dental 
earies, the plan being to publish the abstracts in 
a comprehensive edition as a monograph on this 
subject for the future benefit of all students and 
investigators of dental caries. 

* 4 second line of investigation relates to a con- 
tinuanee of our study of the possible utility 
of food-acid media as dentifrices. Included in 
this line of research will be a further study of the 
effect of such media on enamel and on dentine. 

* A third line of research involves a chemical study 
of enamel and dentin, and of the nutritional 
influences (internal secretions and vitamines es- 
pecially) that may modify the mobilization of 
ealeium, phosphate, and other dental constituents, 
and thus presumably affect the susceptibility 
of the teeth to caries. 

“ The second and third lines of research, evolving 
on the basis of cumulative findings, are not as 
elearly defined in our minds at present, so far as 
outcome is concerned, as the first plan above 
alluded to. The plans will be changed as the 
results of the researches determine. 

“ The foregoing lines of investigation for 1913-14 
have appeared to be urgent; they have tempo- 
rarily postponed further attention to the general 
studies with which we inaugurated our research, 
viz. the causative or co-ineidental relation of 
saliva to the condition of the teeth, the systemic 
conditions that may affect the saliva significantly 
from the standpoint of dental disease, and the 
particular relation, if any, of salivary mucin to 
caries. We intend to return to a study of these 
subjects as soon as possible. 


« Research. under the Auspices of the Dental 

Society of the State of New York. Included 

in Annual Reports of the Research Committee, 
Dr. Wm. B. Dunning, Chairman. 


«1909-10. Investigations on plaque formation 
and dental caries in relation to saliva, with special 
reference to previous claims that salivary sulfo- 
cyanate inhibits plaque formation (with Emily 
C. Seaman). Dental Cosmos, 1910, vol. lii, p. 1141. 
Negative findings. 

«1910-11. Suggestions of further work. Dental 
Cosmos, 1911, vol. liii, p. 1324. No work done. 

«1911-12. Aninquiry into the possible relation 
of sulfocyanate to dental caries, with special 
reference to the origin of sulfocyanate (with 
Max Kahn). Dental Cosmos, 1913, vol. Iv, p. 40. 
Negative findings in relation to dental caries. 

“1912-13. A further inquiry into the possible 
relation of sulfocyanate to dental caries, with a 
study of its pharmacology ; also suggestions 
regarding the bearing of internal secretions on 
dental conditions (with C. C. Lieb and Max 
Kahn). Dental Cosmos, 1914, vol. lvi, p. 175. 
Facts pertaining to origin and significance 
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of sulfocyanate as a waste product of no 
functional import in the mouth more definitely 
established. 

«1913-14. Programme for the year: Study of 
the influence of internal secretions on dental 
conditions, with special reference to the mobili- 
zation of calcium, phosphate, and other dentin 
and enamel constituents." 

In connexion with the sulfocyanate problem 
Professor Russell W. Bunting, of the Dental School 
of Michigan University, has reported in two 
papers (Dental Cosmos, 1911, vol. liii, p. 1346, 
and Dental Cosmos, 1914, vol. lvi, p. 285) the 
results of his researches upon the sulfocyanate 
question, dealing more particularly with the 
technique for the detection and determination 
of sulfoeyanates. The technique of Dr. Bunting 
has been strongly criticized by Professor Gies, 
the diseussion being too elaborate and technical 
to report upon in detail, but is recorded in extenso 
in Dental Cosmos for July of this year (1914) vol. 
lvi, p. 856. 

The important question of the localization of 
the carious process through the fixation of caries- 
producing bacteria upon tooth surfaces through 
the agency of the so-called bacterial plaque, 
as described by J. Leon Williams and by G. V. 
Black, has been developed somewhat further by 
the suggestion of the writer made in 1909 (Dental 
Cosmos, vol. li, p. 1451), and later experimentally 
demonstrated (Dental Cosmos, vol. lii, p. 737), 
that the mucinates of the saliva constitute an 
important factor in plaque formation, as it was 
found that caries-producing organisms when grown 
in a mucinous saliva containing fermentable 
carbohydrates in solution, e.g. glucose, the lactic 
acid produced by the bacterial enzyme precipi- 
tated the mucin upon the bodies of the caries- 
producing organisms, cementing them to the 
surface upon which they were permitted to lodge 
and remain undisturbed. 

The work of other investigators, notably of Gies 
and Bunting, has established the correctness 
of this view as one of the important means of 
plaque formation. The work of Bunting re- 
ported at the recent meeting of the National Dental 
Association of America in Rochester, New York, 
records his experiments in the artificial growing 
of plaques from saliva upon glass slides and 
in test-tubes. He finds that such plaques can 
be grown readily from any saliva, and that they 
form upon and adhere to the smoothest glass. 
Inasmuch as the growing of the mucinous plaque 
is directly dependent upon the soluble carbo- 
hydrate pabulum in the saliva, Bunting has 
undertaken to estimate the total carbohydrate 
content of salivas, and to study the fermentative 
processes thereof. He reports that there is a 
variable quantity of carbohydrate which may 
be demonstrated with Fehling’s solution after 
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the carbohydrates of the saliva have been split 
by acid and high temperature and pressure ; also 
that after an incubation of three hours the carbo- 
hydrate cannot be determined. He has found a 
great variance in all the tests made in different 
salivas as to the relative rapidity with which 
fermentation takes place upon carbohydrates, and 
experimentally introduced into various salivas, 
but he has not been able to find any definite 
correspondence between his results of fermenta- 
tion tests and conditions of caries susceptibility 
and immunity. 

The part played by the mucinates of the saliva 
in plaque formation, also their probable relation- 
ship to tartar formation, have assumed by reason 
of these relations considerable importance and a 
number of investigators, notably Professor Gies 
and his colleagues, Bunting and the writer, are 
prosecuting further studies in the hope of deter- 
mining the róle which this material plays in several 
oral pathological states. 

An important contribution to the problem of 
tartar formation is a communication by Dr. G. V. 
Black (Items of Interest, June 1911, p. 436, and 
repeated in its essential features with some addi- 
tions in the Dental Review for April 1912, p. 337). 
Some of the conclusions stated by Dr. Black as 
the result of his investigations of the subject of 
salivary calculus are remarkable and revolutionary. 
Previous theories as to tartar formation, Dr. 
Black states, (seem to suppose that the forma- 
tion of salivary calculus is due to a play of chemical 
affinities in the fluids of the mouth itself." **'This," 
he states, ‘ now seems to me to be untenable.” 
He has studied the well-known deposit which has 
been generally observed to take place upon the 
surface of artificial dentures and says concerning 
it: ‘ The study of the occurrence of the deposits 
followed day by day and often four or five times 
per day gave important information. It showed 
in the most conclusive way that the deposit of 
calculus is paroxysmal. These paroxysms of 
deposit occur with extreme irregularity. For 
a considerable time they seemed to come without 
cause or effect further than the fact of the deposit. 
It was soon discovered, however, that a paroxysm 
of deposit of calculus was generally—though not 
in all cases—preceded by a deposit of a gummy 
material that was not dissolved away in running 
water, hot or cold, and which gave no appearance 
of calcium salts. Afterward, when the plate was 
otherwise clean, this material remained, giving 
the part of the plate a shining, varnished look, 
and causing it to feel slightly greasy to the fingers. 
Generally it is perfectly transparent, not hiding 
the plate in any degree. Ihaveseenthis material 
spread over the entire plate, though such an amount 
of it is rare. More generally it is confined to the 
neighbourhood of the salivary ducts. It is 
eoagulated and whitened by boiling water and by 
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aleohol or phenol. In this it behaves much like 
albumin. Sometimes the entire deposit will be 
of this clear material, but the rule is that a white 
or greyish colour appears in the central part and 
spreads more or less widely over the area. The 
fact that I observed this order of deposit in my 
examinations, coupled with the general idea 
that the calcium salt was a precipitate from 
the saliva—which I had held in harmony with 
general opinion—led me to say in my first writing 
that this agglutinating material was deposited 
first, and the precipitated caleium salts became 
entangled init. It now seems to methat this was 
an error. After watching it longer and studying 
the deposit closer, I am more inclined to the 
opinion that a certain variety, or quality, of the 
gummy material carries the calcium salt with it 
because of a chemotactic quality that brings 
about this addition of salts. The fact remains, 
however, that the caleium salt is in the form of a 
precipitate and remains in that form in the hard 
ealeulus. This white material is a stronger, 
thicker deposit than the clear material about 
it, and it constitutes the bulk of the deposit in the 
more ordinary paroxysms. 'The abatement of 
the paroxysm is usually in the reverse order, the 
elear material continuing for a short time after 
the white deposits cease.” 

Dr. Black calls this clear deposit as a whole 
** Agglutinin of Caleulus," and states further that 
* the agglutinin is composed of several varieties 


- of globulin,” which latter he defines as ‘‘ any one 


of a class of albuminous proteid compounds 
insoluble in water or alochol but soluble in weak 
solutions of the neutralsalts." ‘These globulins,” 
he says, * are the most important of the proteid 
compounds. The common physiological processes 
could not be carried on without them. Yet in 
the condition we are discussing, these globulins 
serve as the agglutinin in the formation of 
salivary caleulus, and seem to determine its 
deposit. 'The thought that these globulins so 
important in the animal economy take part in 
such a proeess, and that conditions occur in 
which the secretions and excretions are loaded 
with them, including the urine, has been very 
distasteful to me. But the facts I have been 
reciting seem to enforce this view. I can no 
longer think of it as having been formed in the 
mouth." 

The article under consideration continues with 
a description of a number of slides of specimens 
of deposits variously stained, and under different 
magnifications, together with the author's personal 
experience in controlling the paroxysms of tartar 
deposit by modifications of diet and by the use of 
saline purgatives. 

Any observations reported by Dr. Black 
necessarily demand thoughtful consideration. To 
the writer an analysis of his findings is far 


from eonvincing. First, because none of the tests 
or observations made by Dr. Black with reference 
to the nature of the clear, sticky, gummy deposit 
which he has reported seem to warrant the con- 
clusion that the substance which he designates 
as “agglutinin of calculus”? may be properly 
designated as “globulin.” On the contrary, 
the eonditions under which the deposit is formed, 
and the physical and chemical characteristies of 
the deposit itself, seem to answer more precisely 
to the characteristies of precipitated mucin than 
they do to deposited globulin, whatever form of 
globulin it may be considered to be by Dr. Black, 
nor does any of the evidence submitted by 
Dr. Black in support of his conclusions seem to 
the writer to justify his generalization that the 
theory that tartar formation is due to a play of 
chemical affinities in the fluids of the mouth itself 
is untenable, for even granting that lime salts are 
precipitated in the colloidal organie mass which 
Dr. Black designates as the agglutinin of calculus, 
to designate the combination of lime salts with 
the colloidal matrix in which they are precipi- 
tated as being chemotactic, and not chemical, 
is an assumption not warranted by the observations 
which Dr. Black reports in his paper and not in 
harmony with the studies noted in an analogous 
field made by Rainey, Harting, and Ord about 
1858. The importance of this department of 
salivary investigations demands further and careful 
study. 

A question of fundamental importance in con- 
nexion with the study of the saliva is its varying 
and variable reaction. The records of observa- 
tions upon the reaction of the saliva, in so far 
as they appear in contributions to dental literature, 
are open to justifiable criticism as to their accuracy. 
The whole subject of salivary reaction needs 
careful revision and the utilization of more precise 
methods for its accurate determination. 

Recently the writer has suggested the use of the 
hydrogen electrode of Hildebrand for the electro- 
metric determination of the hydrogen ion content 
of the saliva. The electrometrie method. in 
this connexion is under investigation and promises 
to yield satisfactory results within the sphere 
of its applicability. Precise determination of 
salivary reaction is a sine qua non in the further 
study of the dissolved carbohydrate content of 
the saliva, especially in connexion with fermenta- 
tion tests, Bunting, who at the suggestion of the 
writer has been independently studying the 
electrometrie method of determining the reaction 
of the saliva, records the interesting point that 
he has found that all salivas give a reading on the 
alkaline side of the neutral point, but when acids 
or alkalies are introduced into them, a variable 
portion of either will enter into combination with 
the saliva, which he regards as another evidence 
of the amphotericity of saliva. 
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It seems probable that before we can arrive at 
a reliable technique for determining with accuracy 
the reaction of the saliva in any given instance, 
it will be necessary to compare the results of 
observations made with a number of indicators 
in comparison with the results obtained by the 
eleetrometrie method. Work upon this phase 
of the subject is actively in progress. 

The dissolved carbohydrate content of the saliva 
furnishes a problem of major importance. Its 
significance is apparent when we come to consider 
its relation to the etiology of dental caries, and 
more particularly to the vexed question of the 
observed variability in susceptibility among in- 
dividuals to that devastating disorder. The 
theory that caries originates wholly by the fer- 
mentation of adherent alimentary food debris 
falls far short of explaining many of the phenomena 
of dental caries, and altogether fails to explain 
the variable susceptibility of individuals to the 
disorder. The more critically the subject is studied 
the more evident it becomes that there is a con- 
stitutional or systemie factor in the etiology of 
dental caries. The writer, with others, has 
directed attention to the fact that in certain 
salivas the soluble carbohydrate may be found 
by the ordinary copper reduction test of Fehling. 
The origin of this soluble carbohydrate is obscure. 
The writer has called attention to the probability 
that disturbances of the hypophysis cerebri, 
partieularly the posterior lobe of the pituitary 
body occurring during dentition and pregnancy 
and through the early periods of rapid growth, 
may bring about an overflow of glucose into 
the saliva from the blood-stream, which may thus 
create conditions of increased susceptibility at 
the periods referred to. Professor Clarence J. 
Grieves, of Baltimore, in a recent paper has 
further elaborated the same thought and directed 
attention to the importance of the activities 
of the duetless gland system in modifying, among 
other things, the saliva composition. Further 
investigation of this important phase of salivary 
work is in progress. 

Much light has been thrown upon the com- 
parative value of fermentation tests in relation to 
the soluble carbohydrate content of the saliva by 
the observations of Dr. Percy R. Howe, of Boston. 
In a paper entitled ** The Accelerating and Inhibit- 
ing Agents in the Oral Secretions ” (Dental 
Cosmos, May 1912) Dr. Howe states his “ ex- 
periments were carried out in an endeavour to 
ascertain the action of certain salts upon carbo- 
hydrate fermentation. 

“The object of the work was to establish some 
connexion between salivary composition and tooth 
decay. 

“ The method employed consisted of adding the 
salts to standardized sugar and starch solutions, 
infecting them with saliva or lactic bacteria, and 
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incubating them. The resulting lactic acid formed 
was estimated by titrating aliquot parts against 
N1 100 NaOH, using phenolphthalein as an 
indicator. A comparison was made with controls. 

“The salts were some of those whose presence 
had been determined, or which we had physio- 
logical reasons to believe were to be found in 
the saliva during systemic phases. They con- 
sisted of di-ammonium phosphate, di-potassium 
phosphate, di- and mono-sodium phosphate,sodium 
and ammonium phosphate, potassium, sodium, 
and ammonium chlorides. 

“The sugars, maltose, levulose, dextrose, fruc- 


tose, and various food starches were employed to 


furnish the fermentable media. 

“ This work disclosed thefact that the phosphates 
cause an increase of from 200 to 800 per cent. 
in the lactic acid formation as compared with 
eontrols. The period of incubation was from 
15 to 24 hours. 

** It is further to be seen that not only is a greater 
amount of acid formed, but that it is formed in a 
much shorter time and in; rapidly increasing 
ratio. | 

.* A comparison of the action of the different 
phosphates shows that di-ammonium phosphate 
produces the greatest acceleration and virulency 
of growth as calculated from the lactic acid formed. 

“The difference in effect between mono- and 
di-basie sodium phosphate is instructive. The 
di-basie produees the more acid and with more 
rapidity. With respect to the chlorides it is 
demonstrated that they slightly inhibit the 
baeterial action, reducing it by one-half, in the 
strength used, so that the action is practically 
nil, and is in no degree augmenting. Ammonium 
chloride forms an exception to the rule and aug- 
ments the growth. In this connexion the action 
of carbonates may be mentioned. "These salts, 
so far as I have determined, do not interfere 
with the bacterial fermentation of sugars and 
starches. Analysis shows that they lose their 
degree of alkalinity and that CO, is evolved, 
signifying acid production. It may be reasonably 
concluded from these experiments that the 
phosphates furnish a stimulant for bacterial 
nutrition, as they do for higher forms of flora. 
This opinion is further strengthened by the action 
of the di-ammonium phosphate, for from this 
salt not only is the augmenting action of the 
phosphates evident, but an additional source of 
bacterial nutrient material is shown by the greater 
degree of acid formed. This is to be accounted 
for by its ability to furnish nitrogen, which is 
absolutely essential to bacterial life. Even as 
the salt of a stronger acid, this base acts to supply 
the nitrogen for bacterial proliferation, as is here 
demonstrated in the case of ammonium chloride. 

** The effect H + and — OH ions (indicative of 
acidity or alkalinity) upon bacterial growth is 
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to be distinguished in the comparison of the 
action between mono- and di-basie sodium phos- 
phate. The greater amount of lactic acid is 
produced in the presence of the di-basic salt. 
The base of this salt replaces more of the H —- ions 
of the phosphorie acid, and is therefore the more 
alkaline in reaction. We have here further 
evidence in support of the opinion that bacterial 
life progresses more favourably in an alkaline 
medium than in an acid medium. 

* Other accelerating agents include the albumen 
and globulins of the saliva, or the glyco-proteid 
mucin, when they have been subjected to the 
action on proteolytic bacteria, as they then 
afford nitrogen. 

“By adding amino-acids to cultures, I have 
found the acid production to be greatly increased. 

** Local infective processes of the gums, tonsils, 
sinuses and nasal passages, adenoids, inflamma- 
tions of the pillars of the fauces and uvula, or 
eatarrhal conditions in which the colloids of 
the mouth show evidences of alterations or 
liquefaction by bacteria, are distinct aids to lactic 
acid forming organisms through affording available 
nitrogen, as I have shown by experimentation." 

Dr. Howe has conducted an important series 
of observations upon the variability in com- 
position of the saliva and the relationship of this 
variability to metabolism and semeiology. 

In his study of “ Dietetics with Relation to 
Salivary Composition " (Dental Cosmos, January 
1911) he says: ** In the conduct of the work, notes 
were made upon the character and amount of 
food taken by the subject under examination. 
Clinieal observations were recorded of his physio- 
logical condition and his anatomical characteristics. 
This was supplemented by some very general 
salivary analyses. Inquiry was made as to: 

* The amount of food : for comparison with 
the standards of intake and output that have 
been evolved in the laboratories at Yale Univer- 
sity, viz. 60 grammes protein, and 1500 to 2500 
calories for a normal individual weighing 70 
kilos, and under ordinary work. 

* The character of the food: as to its bulk, 
coarseness, effect upon digestive secretions 
(stimulant or depressant), and its fermentability 
as opposed to its putrescence. "The bearing of 
this is extremely important in regard. to in- 
testinal toxemias, to digestive activity, or to 
stasis. 

* Habits of life, sedentary or active. Exercise 
in the open air: with reference to the complete 
oxidation of foods. 

* Nervousness : with respect to the perfection 
of the physiological process concerned with 
metabolism. 

* General appearance: for the detection of 
pathological states and for perfection of anato- 


mical formation. My studies compel me to 

believe that the narrow protruded arch, adenoid 

and tonsilar affections are indicative of nutri- 
tional defects. (Compare cretins and cases 
of osteomalacia.) 

**'This work shows that salivary composition is 
markedly influenced by these factors. In the 
case of intestinal crises I have many times found 
indican in the saliva. During toxæmias, sialorrhoea 
is a very constant accompaniment, as well as during 
some febrile states when it comes on in an effort 
on the part of the system to eliminate the toxins. 

** Tt is not difficult to see that when the dietetic 
principles become distorted to such an extent 
that pathological conditions ensue, then caries 
is most active. 

“ Further experimentation was carried out to 
show the connexion between dieteties and salivary 
eomposition by dieting several individuals for 
a number of days, first on a considerable excess 
of protein, and later on an excess of carbohydrate 
material. Analysis of the saliva was made with 
a view to ascertaining if imperfect or partially 
oxidized metabolites were present. 

* In the ease of excessive protein feeding the 
general alkalinity of the saliva was lower:d. 
The reaction of the saliva which was allowed 
to ferment was alkaline, with the formation of 
ill-smelling gases. This indicated sulphates and 
ammoniacal products. In certain cases urea was 
shown to be present by the Doremus test. 

* In the case of excessive carbohydrate feeding 
the general alkalinity of the saliva was also 
lowered. In some cases it was acid after boiling. 
Certain cases gave evidence of sugar or its homo- 
logues by causing reductions, with mirror forma- 
tion, as shown by Tollen’s test. These salivas 
fermented, became acid, or became reduced to 
an aleohol as shown by the iodoform test. This 
is still further proof of the presence of fermentable 
carbohydrate material. This saliva showed no signs 
of putrescence after it had been kept for weeks. 

** Tt is concluded then, that the lessened alkalinity 
of these salivas is indicative of impeded oxidations 
throughout the system, for complete oxidations 
means CO, in the case of carbohydrates, and CO, 
and ammonia in the case of proteins. 

* It is further concluded that food substances 
when taken in excess of physiological require- 
ments become excretory products, and are to be 
found in one form or another in the saliva. 

* In another series of experiments I have em- 
phasized and demonstrated the fact that the 
salivary glands are secretory channels by taking 
per os many medicinal substances in capsules, 
and have shown that these substances are to be 
detected in the saliva in from fifteen to twenty 
minutes. Their presence is to be detected for 
about fifteen hours. Bromides, iodides, iron, 


44 


KCNS, salicylic acid, and other substances are 
to be included in the list of medicaments tried. 

* Pathologieal substances formed within the 
system are excreted in the same way, as has been 
already stated. So that it may be seen how 
elements for or against bacterial proliferation 
find their way into the mouth from other parts 
of the system." 

Dr. Howe has also contributed an important 
communication upon the devices and tests used 
in his salivary work. (Dental Cosmos, April 1913.) 
I add here his report upon that phase of the 
subject as follows : 

* The refinement of analytical work upon the 
saliva has created a demand for an equipment 
adapted to the work. 

* First as to suitable apparatus, and next as to 
appropriate volumetrie tests. 

* One of the most indispensable things that I 
have originated and use in my work is an apparatus 
for collecting saliva directly from the several glands. 
Cuts of these instruments are to be found in the 
Dental Cosmos, although since their publication 
I have improved and added to the appliances. 

* One consists of a glass aspirator, with a bell- 
shaped mouthpiece to enclose the orifice of the 
duet from the parotid gland and a reservoir for 
holding the saliva. "The aspiration is controlled 
by a rubber bulb. In use this is placed over 
Steno's duet, just enough aspiration produced 
to hold the instrument in place, and food eaten 
to incite the flow. The rate of flow is noted, 
and the saliva collected absolutely uncontaminated 
with extraneous material. 

* A similar device is used on the duct of Wharton. 
Here both duct outlets are covered with the bell 
on account of the close proximity of the two ducts. 

* Still another collector with a suitable piece 
of soft rubber is used, covering as closely as pos- 
sible the entire glandular outlets of the sublingual 
glands as well as those of the submaxillary glands. 

* Other devices, such as are to be found in any 
well-equipped laboratory, I have had made smaller 
or altered for the work in hand, such as pyeno- 
meters, suction filters, funnels, Gooch filters, 
extraction and distillation apparatus, viscosi- 
meters, and many other similar things. 

“The tests I employ are such as are used in the 
best physiological laboratories, and that are 
appropriate for work upon the saliva and capable 
of detecting very small quantities of the substance 
sought." 

Dr. Howe has furnished me for this report the 
following record of the conclusions he has reached 
from his own investigations of the saliva thus 
far, which seem to be quite in accord with the 
views and conclusions reached by the late Joseph 
Porter Michaels, of Paris : 

“The saliva is individual in character. It 
reflects the physiological actions of the system, 
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and its constituents are controlled by the same 
set of organs, by the same nerve-centres, and 
by the same metabolic principles that control 
these elements throughout the body. 

* Alterations in its character occur only in accord- 
ance with definite physiological principles. 

“ Under stimulation its character is changed, 
depending upon alterations that occur in the O 
and CO, relations with the gland, as shown by 
Barcroft, and set forth in Starling (‘‘ The Physio- 
logy of Digestion ”). 

* Pain causes a very alkaline saliva. 

‘ Even under stimulation the saliva maintains 
its individuality, as may readily be seen by using 
the same stimulus to incite the flow and making 
comparative analyses. 

“The constituents of the saliva maintain a 
definite relation to one another ; the Na to the K, 
the Ca to the Mg, the albumen to the globulin in 
parotid saliva. From the few analyses that I 
have made in cases of systemic derangement, I 
feel that these proportions are subject to the 
same alteration that occurs in other parts of the 
body during the same derangement. 

* Morbid and excretory products are to be found 
in the saliva, for example, indican may be readily 
found during crises of intestinal fermentation. 
Urea, sulphates, KCNS may be classed among 
the excretory substances. Such substances as 
iodides, bromides, iron, KCNS taken in capsules 
by way of the stomach can be detected in the 
saliva in fifteen minutes after taking. 

** During feeding experiments in which carbohy- 
drates were taken for a number of days in excess 
of physiological requirements, evidences of imper- 
fectly oxidized metabolites were to be obtained, 
and during an induced glycosuria marked reduc- 
tion action occurred with Tollen’s test, indicative 
of the presence of glucose or an aldehyde. 

* Evidences were obtained of imperfect oxidation 
of protein substances in experiments in which 
excessive protein diet was maintained for some 
days. Other substances that I have been able 
to determine by positive tests are creatinin and 
cholestrol. 

* So that it may be seen that excretory sub- 
stances, morbid substances, and partially oxidized 
metabolites are thrown directly into the mouth 
by way of the saliva. 

* From many estimations and some balances 
carried out it may be generally stated that the 


saliva is composed of : | 
** Carbonate and phosphate of calcium and 
magnesium. 


** Chlorides of sodium and potassium. 
** Phosphates HE » z 

* Mucin 

* Serum and albumen and globulin. 
** Lecithin. 

* Other fats. 
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** One other property of the saliva is its colloidal 
absorption property, and its effect on holding in 
solution the calcium salts beyond the usual 
solubility point, even after the removal of the 
CO,” 

Dr. Henry C. Ferris, of New York, who has 
for years given sympathetic attention to the 
study of the physical and chemical characteristics 
of the saliva, has furnished me with a résumé 
of his own work as follows : 

“ Desiring to study the pathological condition 
of the oral cavity, I was impressed with the small 
amount of technieal information upon which to 
proceed, and a further lack of information as 
to the normal physiological properties of the 
salivary secretion. Before studying the patho- 
logical field, therefore, it was necessary to develop 
a technique that might establish the normal 
within physiological limits. 

** In an effort to develop a technique that would 
be practieal for diagnosis, my first obstacle arose 
from the fact that 20 c,c. was all that could be 
delivered by an individual within a reasonable 
time ; therefore instruments had to be con- 
structed that would give readings with a small 
quantity of specimen. "This was experimented 
upon until I was able to report twenty findings 
with this quantity of specimen, namely : Quantity 
of flow per minute, specific gravity, viscidity, 
enzymic index, proteolytic test, oxydase, free 
acidity to phenolphthalein, combined acidity 
to phenolphthalein and aldehyde, alkalinity to 
methyl orange, amino acids as ammonia, centri- 
fuged  precipitates, globulin, purdy albumin, 
thiocyanates, chlorin, urea, potassium base, sodium 
base, total solids, and ash. 

*'The technique adopted for determining the 
length of time for delivery needed careful con- 
sideration of the psychic influences and the 
reflexes due to the excitation of the optic, auditory, 
and olfactory centres, as reported by Professor 
Pavlov in his work on ‘ The Secretory Glands’ 
recently published ; therefore the patient was 
given a book to read and placed by himself in a 
room which was moderately illuminated, and 
free from any disturbing noises or odour of 
cooking food, and then instructed to expectorate 
(without exercise of the muscles of mastication 
or contact of the teeth) 20 c.c. into a white porcelain 
cup, as fast as the saliva flowed. An opaque 
eup was found to be necessary owing to the 
effects upon the sensibility of some patients of 
observing the specimen in a clear glass vessel, 
which had the effect of retarding the flow of 
these sensitive individuals. 

* The time of delivery of 20 c.c. at a given hour 
in the day bears a relation to the consumption 
of water or the fluidity of the blood, ‘ within 
physiological limits, as a varying diet will have 
an influence upon this finding, but with control 


of this diet I have. found this factor to be of 
diagnostie value, particularly in acute patho- 
logical conditions. 

"In determining the specific gravity, it was 
found that a modification of a Saxlet hydrometer 
was the most practical instrument, as the specific 
gravity of 2% c.c. could be attained. This was 
particularly valuable in the analysis of specimens 
of children under four years of age, when 4 c.c. 
was all that could be obtained, and also in diabetic 
patients. 

“The viscidity is difficult to obtain, and the 
findings are the least accurate of any that are 
secured in this technical procedure owing to the 
fact that the atmospherie conditions have a 
great influence over this property, as well as the 
enzymes and the bacteria when the specimen 
is exposed to the air. In want of a perfect in- 
strument, a crude method as illustrated in the 
report of the National Dental Association of 
America in 1911 was found to be as satisfactory 
for diagnostic purposes as any. The viscidity 
varied greatly in the time of day that the specimen 
was delivered, but seemed at 11 a.m. to be the 
most constant in the normal subject. The early 
hours gave the highest findings with a decreasing 
scale. 

** It is my belief that more complete information 
upon the physiological properties of this material 
and the. effect of the nerve reflexes is of the 
greatest importance in the solving of this problem. 

“ To determine the enzymic index I adopted the 
method proposed by Glinski and Walther, as 
being considered by Professor Pavlov to be the 
most accurate method of determining the value 
of this enzyme, and it has proven to be very 
valuable in determining the ability of the patient 
to digest starch, and seemed to bear a relation 
to the total acidity of the specimen, also to the 
functioning ability of the teeth. 

*'The proteolytic ferments, while appearing in 
small quantities, were yet proven to be markedly 
present in the normal specimen, particularly those 
patients who were large consumers of meat. 

** While there is a ferment oxydase present in the 
normal specimen its presence is detectable only 
by colour reaction, and is very delicate. It is: 
minus in cases with lesions of the oral cavity or 
general febrile conditions. 

* In determining the acidity by titration with 
phenolphthalein as an indicator, we find this latter 
to be sensitive to CO,, and as the gas in the exhaled 
breath has been shown to vary from 5:3 to 5-7 per 
cent. we may reasonably feel that these findings 
are inaecurate as representing true acidity, but 
repeated tests from the same subject in the same 
day and again in successive days at the same 
hour, show variations within physiological limits 
and prove to be of value in diagnosing general dis- 
orders and bear a relation to the enzymic value, 
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partieularly when the total acidity is taken. When 
amino acids are calculated as ammonia they 
seem to bear a relation to the chlorin. When the 
former is high the latter is low, and vice versa. 

“ I have used a centrifuge method for determining 
the precipitates, which according to some writers 
from the biological field is obsolete, but I find 
it to be helpful in determining the general physical 
condition of the system. Specimens free from 
food particles give very uniform readings, and 
when purdy albumin is present are diagnostic 
of pathological states. 

“The thiocyanate content of the saliva, over 
which considerable controversy has occurred, I 
believe to be important and from my records this 
presence is indicative of normal states. 

“The presence of urea in large quantities is 
decidedly diagnostie, as it is in the urine. 

* Potassium and sodium bases, when compared, 
will often assist the physician when directing diet, 
and in the administration of drugs. 

* In closing, I can say that by this means I have 
been able in a number of cases to aid physicians 
in constitutional treatment, which has resulted 
in eures, when other methods of diagnosis have 
failed, and I am firmly convinced that this active 
fluid or secretion of the body, so easily obtained, 
will eventually be proven to give more diagnostic 
information to the student of pathology than is 
now obtained from the analysis of the excreta or 
waste products of the body." 

The republication in America of the contribu- 
tions made by the late Dr. Joseph Porter Michaels, 
of Paris, aroused a widespread interest in America 
in the study of the saliva. 'The pioneer work of 
Miller, Leon Williams, and Black on the subject 
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of dental caries had already justified the con- 
clusion that the causes which originate dental 
caries were to be sought in the environment of 
the teeth and not in the teeth themselves. The 
emphasis which the work of Michaels placed 
upon the idea that the saliva was of constantly 
varying composition, not only as between in- 
dividuals, but variable in composition in the 
same individual at different times, strongly 
suggested that light upon the unsolved problem 
of immunity and susceptibility to dental caries 
could be most hopefully sought for in an investiga- 
tion of the relationship of the salivary fluids to 
the etiology of dental caries. Moreover, the 
dictum of Michaels that salivary composition is 
a reflex of metabolism at a given time, and there- 
fore an index of the bodily state of even greater 
significance than the composition of the blood or 
urine, has aroused a general interest in the subjects 
of saliva study and stimulated research to a degree 
which is most encouraging, and which will doubt- 
less continue until satisfactory results have been 
obtained. 

Without minimizing the importance of the work 
already accomplished both as to results and 
magnitude of labour involved, it is evident that 
what has been accomplished is but meagre in 
comparison with that which needs to be done. 
But it is equally true that what has been accom- 
plished furnishes abundant evidence of the extreme 
importanee of the general question of salivary 
composition, and it cannot be doubted that the 
recognition of that fact is ample guarantee that 
the work of salivary investigation will proceed 
with increasing enthusiasm and larger results in 
the future. ; 


PAPER ON 
THE STAINING OF THE DENTAL AND ADJACENT TISSUES 


OF SOME RODENTS 


bY MEANS OF TRYPAN BLUE 


INTRODUCED INTO THE ANIMAL DURING LIFE 


By A. W. WELLINGS, M.D.S. BIRMINGHAM, L.D.S. EDIN. 


I 


INTRODUCTION 


Tue use of trypan blue as a vital stain dates from 
the introduction of the benzidene dyes in the 
treatment of sleeping sickness. 

Trypan red, which was the first of the series to 
be employed by Ehrlich in this connexion, proving 
to be unsatisfactory by reason of its high degree 


of toxicity and its limited application, the 
complete investigation of the whole series was 
undertaken by Mesnil and Nicolle in the Pasteur 
Institute. Amongst the derivative colours ex- 
amined by them was one, a blue dye, possessing 
a low degree of toxicity, and which on introduction 
into an animal rapidly induces a staining of the 
whole of the body. To this the name of trypan 
blue was given, and its histological effects were 
independently studied by Bouffard and Goldmann. 


Ie 
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If a solution of the dye is injected into an 
animal, either subcutaneously, or into a vein, or 
into the peritoneal cavity, it is taken into the 
circulation and rapidly diffused through the body, 
staining deeply the skin and mucous membranes, 
and in a greater or lesser degree the internal 
organs and tissues. The colour is excreted in the 
urine and fæces, and the secretions of the salivary 
and lachrymal glands also contain a small amount 
of the dye. 

After an injection of the maximum dose (one 
centigramme per twenty grammes body weight 
of the animal) the coloration ‚of the animal 
gradually increases, reaching its maximum at 
about the sixth day. The colour of the urine 
then commences to fade, and is lost entirely by 
the twentieth day. 

The fzeces are normal in colour by the tenth day. 
Towards the tenth day the blood serum shows no 
traces of dye, whilst the skin and mucous mem- 


branes commence to pale on the eighth or tenth - 


day, gradually fading entirely, until only the skin 
at the point of injection (if the stain is intro- 
duced subcutaneously) remains coloured, which 
spot retains the stain long after the rest of the 
body has resumed its normal aspect. 

By repeating the application of the dose on the 
seventh or eighth day an intense degree of staining 
can be attained and maintained for some time 
without injuring the animal. Thus mice will en- 
dure ten. or fifteen injections, rats twenty to 


thirty, and guinea pigs an indefinite number. 


The colour of the organs and tissues is due to 
the fact that the stain circulates in the blood 
during life, and is taken up by certain elements 
through the body. Thus (as Bouffard suggests) 
the depth of colour presented by the various 
structures will depend to a certain extent upon 
their vascularity and transparency. 

The order of the evolution of the coloration 
of the animal is very briefly as follows : 

(1) The skin at the point of injection takes the 
stain immediately. 

(2) Then it is taken into the blood serum, from 
the colour of which very thin, almost transparent 
structures like the ear will appear faintly coloured 
in a few minutes. 

(3) Of the internal organs, the kidney is the first 
to “ fix” the stain, and as a result urine passed 
fifteen minutes after the injection is chestnut 
in colour, rapidly becoming lilac, and in six 
hours distinctly blue. 

(4) Following the kidney, the liver soon takes on 
the colour, and then as resorption goes on, 

_ (5) The stain is diffused through the skin, and 
(6) The visible mucous membranes, followed by 
(7) The feeces, which are coloured after twelve 

hours, 

(8) A deeper colour of the kidneys and liver, and 
then 


(9) A weaker colour of the spleen, supra-renal 
glands, the bones, heart, tongue, and fibrous 
membranes. 

(10) The lungs are variously coloured, sometimes 
appearing only very weakly tinged, at others being 
quite dark blue like the liver. Goldmann has 
pointed out a correlation between the staining 
of these organs, the lungs being light when the 
liver is dark, and vice versa. 

I have not been able to verify this statement. 
In my experience the liver has always taken on a 
very pronounced coloration, while that of the 
lungs is sometimes quite light, sometimes darker, 
but never as dark as the liver. 

The fading of the colour takes place first in the 
weakest coloured organs and remains longest in 
the liver and (as has already been mentioned) 
at the point of the introduction of the colour. 

Everywhere throughout the connective tissue 


. of the body Goldmann found certain cells whose 


granules took on the vital stain. 

They occur in the true skin, but much more 
numerously in the deeper layers of the subcutis. 

“ They appear in every internal organ except 
the nervous system, but always in connexion with 
interstitial fibrous tissue. We find them in 
muscles, in tendons, and in glands, but especially 
in serous membranes." 

To these cells Goldmann gave the name of 
pyrrhol cells, as by the use of pyrrhol blue he was 
enabled to obtain a much more delicate picture 
of the cell granules. 

The characters of the pyrrhol cell will be dis- 
cussed in detail later. It is sufficient to mention 
herethatit is a migratory, mesenchyme cell possess- 
ing powerful phagocytic properties. It can be 
distinguished from plasma cells, mast cells, and 
endothelial cells by its staining reactions. 

For the details of the histological investigations 
of all these organs and tissues I must refer to the 
original papers of Goldmann and Bouffard. 

The present investigation has been undertaken 
with the idea of determining the effect, if any, 
of trypan blue, introduced into the animal during 
life, upon the dental and surrounding tissues. 

Hitherto, so far as I am able to ascertain, no 
work has been done by dental histologists by 
means of vital staining, with the exception of the 
demonstration of the so-called peripheral nerve 
fibres of the pulp by Huber, using methylene blue; 
and some experiments on the growth of dentine 
in animals fed on madder, described by Aitchison 
Robertson. That a field which contains so many 
unsolved problems as the mammalian tooth in its 
development and ultimate structure, such as the 
part played by the odontoblasts, the cells actually 
concerned in the calcification of the dentine, the 
manner in which the ameloblasts lay down the 
enamel rods, whether by secretion or conversion, 
the existence or not of the interprismatic cement 
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substance in enamel (Walkhoff still denies its 
existence)—the function of the stellate reticulum 
of the enamel organ, and the part actually taken 
in the formation of enamel by the stratum inter- 
medium, the disputed vitality of the formed 
enamel (to enumerate some of the problems)— 
that this field should not have been explored by 
means of intravitam methods of staining is 
probably due to the uncertainty of the action 
and the limitations of the older stains such as 
carmine, methylene blue, neutral red and others 
on the one hand, and the difficulties of preparation 
of the dental tissues for microscopic examination 
on the other. 

With the extension of the number of vital 
stains, however, we get an increased number 
which may be suitable for our purposes, and as 
some of them are of such a nature as to withstand 
the methods of histological preparation, it is quite 


possible to extend the inquiry in the near future, . 


so that light shall be thrown upon some, at least, 
of the dark places of our knowledge. 


II 
METHODS 


Trypan blue is one of the benzidene series of 
aniline dyes the exact constitution of which is 
somewhat doubtful, hence it is impossible to 
represent it graphically. It is, however, a deriva- 
tive of the condensation product of tolidine with 
amino-naphtholdisulphonie acid. 

It is an acid dye verv soluble in water, only 
slightly so in alcohol, acetone, ether, chloroform, 
etc. It is not precipitated from its solutions by 
the ordinary fixatives, but its extreme solubility 
in water indicates the desirability of not leaving 
stained tissues longer than is absolutely necessary 
in aqueous media. 

Formalin, however, fixes the stain fairly well 
in the cells affected by the stain. So that it is 
possible to leave tissues in 10 per cent formalin 
for some time without disappearance of the colour, 
although there may be some deterioration. 

It is unfortunate that alcohol should remove the 
dye from the cells very largely in the passage of the 
tissues through the dehydrating solutions. This 
can be overcome to a large extent, as will be 
described later on, but it is a great disadvantage 
in a tissue such as the dental pulp, which is so 
difficult to fix in situ, and accounts for the some- 
what poorly stained cytoplasm of the cells of very 
thin sections of pulp. 

Animals were injected with the maximum dose 
of eolour solution at intervals of seven or eight 
days, until the desired degree of staining was 
reached ; when they were killed, and the tissues 
instantaneously fixed by introducing 10 per cent. 
formalin in normal saline through the heart. 

The solution of the dye was made in a physio- 
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logical cireulating fluid, formerly Ringer's formula, 
but latter Schiassi’s. It was always boiled in a 
sterile test-tube immediately before use, and, of 
course, the injection was made under the strictest 
aseptie precautions. Sections of the fixed tissues 
were made in the following ways :- 

(1) Soft tissues such as the lips, tongue, pulps of 
persistently growing incisors, etc., were impreg- 
nated with a gum solution, frozen by means of 
C.O,, and sections of from ten to twenty microns 
in thickness were eut with the Aschoff freezing- 
microtome. 

(2) When it was desired to examine a section 
through an entire head, as, for instance, à mouse 
or rat at birth, without subjecting it to the action 
of alcohol, and the deleterious effects of heat in 
passing the tissue into paraffin, it was impregnated 
with gelatine according to Gaskell’s method. 
In this method the gelatine is formalinized to 
render it insoluble, after which fairly thin sections 
can be obtained by freezing the gelatine block 
and cutting on the Aschoff instrument. 

(8) Older heads were decalcified with 5 per cent. 
hydrochlorie acid, with the addition of 1 per cent. 
formalin to preserve the tissues. It is fortunate 
tliat the strong acid does not extract the stain 
from the cells, a fact that seems to suggest the 
employment of acid alcohol for the dehydrating 
processes where possible. After decalcification is 
complete the tissues are washed in tap water 
(prolonged washing is undesirable) taken through 
the alcohol series (Goldmann recommends the 
addition of a little formalin to all the dehydrating 
solutions to avoid the possibility of washing out 
the stain) into alcohol and ether, and thence into 
celloidin. 

One cannot get very thin sections of an entire 
head on account of the different densities of the 
structures that are encountered by the knife. 
But by this method I have been able to show 
quite distinctly the stained elements of the 
pulp and the peridental membrane in situ, 
the contents of the cancellous spaces of the 
bone, and to demonstrate the relation of the 
stained cells of the pulp with. those of the peri- 
dental membrane and the bone marrow. 

Also the general distribution of the stain through- 
out the lips, the oral mucous membrane, and the 
glandular structures about the mouth. 

(4) For the examination of the finer cytological 
details by means of higher magnifications it was 
necessary to obtain thinner sections than can be 
done by any of the preceding methods. For this 
purpose paraffin is the only possible embedding 
material. Here again all the dehydrating solu- 
tions should carry a little formalin with them. 
Portions of a fixed pulp from the growing end of a 
persistent incisor of a vitally stained rodent were 
removed from the surrounding dentine, rapidly 
dehydrated and taken into benzol, from which 
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they were saturated with paraffin in a few minutes 
by means of the vaeuum embedding apparatus. 
The whole process takes quite a short time, a 
thorough impregnation being attainable in less 
than an hour from the time of the removal of the 
pulp from the tooth. The result is a perfectly 
clear, homogeneous, beautifully cutting paraffin 
block, from which it is quite easy to obtain sections 
of four or even three microns in thickness. It is 
not, however, desirable to have the sections too 
thin, as the stain is liable to be washed out in the 
final dehydration before clearing and mounting 
the section. 

The somewhat poor vital staining of the cells 
which some of my sections exhibit is undoubtedly 
due to this cause. 

Other tissues, such as the lips, the tongue, the 
parotid and submaxillary salivary glands, and a sub- 
maxillary lymph gland, were embedded in paraffin 
in addition to other organs of the body which were 
examined for purposes of comparison. 

(5) In grinding sections of the teeth and bone, 
the chief difficulty to contend with was the liability 
of the stain to wash out in the water used to keep 
the section cool while grinding. Liquid paraffin, 
as suggested by Von Beust, was tried, but the most 
successful medium is dilute hydrochlorie acid 
(1-1000). By this means satisfactory sections 
were ground, dried carefully on a filter-paper or a 
linen cloth, and mounted in Canada balsam. 

Portions of thin bones, such as the alveolar 
sheath of the persistent incisor, were scraped of 
their periosteum and mounted without grinding. 
Similar preparations were made of the thin coating 
of dentine at the growing end of this tooth. 

(6) A portion of a vitally stained pulp was re- 
moved from the persistent incisor, teased out in a 
drop of Farrant/s solution, and examined without 
further staining. This preparation shows the 
distribution of the dye throughout the matrix of 
the pulp. 

Contrast Stains.—To show the nuclei of the 
vitally stained cells, sections were stained with 
safranin or with some hæmatoxylin or carmine 
preparation. 

As a diffuse stain the most generally satisfactory 
is eosine, but picro-carmine, picro-erythrosine, and 
Van Gieson's mixture have also been used for 
special purposes. 


III 
DESCRIPTIVE 


(a) MACROSCOPICAL 
Following the resorption of the colour, the skin 
and mucous membranes become lightly coloured 
in a few hours, the maximum colour from one dose 
being attained in a few days. The hairs are quite 


uncoloured, the ears are a light blue; the eyes, at 
first slightly coloured, soon become a deep blue, 
at the height of the staining appearing black in 
intensity. The snout is a very pale tone. In the 
mouth the muco-periosteum is about the same 
shade of blue as the snout, while the tongue is 
practically uncoloured. ` The teeth are normal in 
colour after the first injection, with the exception 
that towards the sixth day the dentine at the sides 
of the incisors has a very faint bluish tinge where 
it disappears beneath the mucous membrane. 
As more colour is resorbed after repeated injec- 
tions, and the animal approaches the maximum 
degree of staining, the surface of the skin takes on 
a brilliant blue, the eyes black as already men- 
tioned; the snout a slightly less intensity than 
the ears. The muco-periosteum is sometimes as 
brilliant a blue as the skin, sometimes not quite 
so intense. The mucous membrane of the cheeks 
and floor of the mouth are a deeper blue than 
the muco-periosteum, while the tongue is not so 
blue as either, but is still a pronounced blue. 

The incisors have now a faint but a distinct 
blue colour appearing through the enamel, about 
midway between the incisal edge and the point 
of insertion into the gums, the colour getting 
: deeper towards the latter point. 

Viewed from the front, the enamel presents 
three zones which pass imperceptibly into each 
other. 

At the cutting edge, the sharp blade of which is 
entirely enamel, the tissue has its normal trans- 
luceney, which passes gradually into a pale bluish 
translucency, the intensity of which will depend 
upon the depth of the dentine staining beneath it ; 
and this again gradually deepens until in the 
embedded portion of the tooth the most recently 
formed enamel is quite a brilliant blue. 

The dentine at the sides and on the lingual 
aspect is a light blue, but the central portion of the 
cutting slope, in the position of the calcified pulp 
tissue, is of a deep colour. The laminated but 
otherwise structureless cementum-like portion is a 
deep blue colour like the bone. 

The premolars and molars are all very faintly 
tinged where covered by enamel, but on the worn 
mastieating surface the central portion of the 
ridges is a deep blue, again corresponding to the 
position of the calcified pulp. 

The bone of the alveolus is deeper in colour than 
that of the body of the jaw. 

Stripped of its periosteum, the bone is found 
to be very faintly coloured, the intensity depending 
upon the looseness or compactness of its structure. 
The periosteum is always very deeply coloured. 

From a vertical, antero-posterior section of the 
entire head one sees that the colour is in the skin 
(the eutis vera) the periosteum, the bones, the 
membranes of the brain, the mucous membrane of 
the mouth and that lining the air cavities of the 
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. skull. The muscular covering is blue, while on 
section the muscles appear of a greenish tinge. 
The parotid and submaxillary glands are also 
stained. If the persistent incisor is removed so 
that the open pulp is not disturbed, one finds that 
the whole tooth is very blue at its growing ex- 
tremity, while the pulp on removal is quite deep 
in its intensity. The above description is taken 
from a guinea-pig, but it applies equally to rats 
and mice, with the exception that the natural 
pigment in the enamel of these creatures will 
modify the colour of the incisor teeth viewed from 
the front. 


(b) MICROSCOPICAL 


Persistent Incisor—Ground Section—No Counter- 
stain—Mounted in Canada Balsam 


Enamel at the cutting edge quite normal, the 
dentine supporting it appears to be very faintly 
tinted in its matrix, but the walls of the dentinal 
tubules and their contents are absolutely un- 
stained. In the centre of the dentine there is a 
blue stained area, homogeneous in structure with 
no tubules of any kind, but containing some 
darkly stained bodies, probably cellular outlines, 
which have retained their individuality in the 
process of calcification. 

This area occupies, roughly speaking, the middle 
third of the tooth and corresponds to what was 
once the pulp tissue. It increases in width until 
the pulp proper is reached. 

The regular tubular dentine seems scarcely to 
be stained at all, but the irregular tissue which fills 
up the pulp cavity as the tooth is worn is always 
stained throughout its matrix. "Towards the spot 
where the tooth is inserted into the jaw there is a 
very faint appearance of blue colour in the enamel, 
at first near the dentine, then affecting the external 
surface, but not extending through the tissue. 
At this place the matrix of the dentine is very 
slightly coloured throughout. Gradually the stain 
appears throughout the thickness of the enamel, 
at first quite pale, but deepening by degrees until 
the youngest formed tissue is a brilliant blue. 
The dentine here is stained in such a manner as to 
produee the appearance of lamelle. On the 
lingual aspect the dentinal appearances correspond 
to those on the enamel side, but the thin cementum- 
like tissue is deeply stained, whilst the periodontal 
membrane is bathed in a pale blue serum ; some 
of its fibres are more deeply stained, and it is 
packed with the outlines of deeply stained cells. 
The matrix of the bone takes the stain in a similar 
manner to the dentine. Sometimes it is faintly 
stained, sometimes not at all. 

The contents of the Haversian canals and the 


large cancellous. spaces contain deeply coloured: 


masses. 
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Vertical Section of Skull of Young Rat through 
Incisor Antero-posteriorly 


Embedded in Celloidin—Counterstained Eosine 


(The section is very thick, but is chosen to show 
the blood-supply of the tooth pulp). 


Incisor Pulp. The basis substance of the pulp 
is everywhere infiltrated with a pink colour having 
a slightly purple tinge produced by the union of 
the eosine and the feebly coloured blue serum. 
There is a large number of deep purple vital- 
stained cells, round, oval, and irregular in shape, 
of varying sizes, dotted all over the pulp tissue, 
but especially numerous around the blood-vessels. 

The odontoblasts are the same colour as the 
pulp matrix. 

The vessel walls are unstained, and do not 
contain any vitally stained cells. There appear 
to be a number of free vital-stained granules 
amongst the pulp tissue. 

Examined Zeiss A. A. and D. D., obj. No. 4 oc. 

See Lumiére plate taken with Zeiss Planar. 


The Pulp of a Tooth of the Molar Series of Eat 


Very pale blue matrix ; the odontoblasts are a 
light purplish colour at their dentinal extremities, 
indicating a slight colouring with the vital dye. 

The walls of the blood-vessels are unstained 
and contain no blue stained elements. 

Everywhere throughout the pulp are dotted 
vitally stained cells of various sizes and shapes. 
They are most numerous about the centre of the 
pulp tissue, where the largest blood-vessels lie. 
Some are situated beneath the odontoblasts, and 
some appear to be lying amongst them, chiefly the 
smaller kind of cell. 

They are least numerous in the cornua, and 
here, although in the centre of the tissue they are 
practically absent, a number are to be seen be- 
neath the odontoblasts at the apex almost touching 
the dentine. 


The Peridental Membrane 


Some coloured fibres and spindle cells pass up- 
wards from the epithelium of the gum to the 
peridental membrane, where they run horizontally 
to the cementum. 

No typical vital staining of other cells here. 

A little way in the bony socket some round and 
oval cells appear. Still farther in the socket 
some large cells are noticeable—round, oval, and 
irregular in shape—they are not as deeply coloured 
as usual. More deeply still, and particularly in 
the neighbourhood of the vessels, the blue cells are 
numerous. Chiefly oval in form, but sometimes 
round, of varying size, they lie beween the coarse 
fibres of the membrane for the most part with 
their axis in the direction of the fibre, but oc- 


ILLUSTRATIONS FOR PAPER ON “THE STAINING OF THE DENTAL 
TISSUES OF SOME RODENTS BY MEANS OF TRYPAN BLUE 
INTRODUCED INTO THE ANIMAL DURING LIFE 


By A. W. WzrrumGs, L.D.S. Edin., M.D.S. Birmingham 


LUMIÈRE AUTOCHROME PLATES 


— FIGURE 2 
TRANSVERSE SECTION OF GROWING 
VERTICAL SECTION OF INCISOR OF RAT END OF INCISOR OF RAT 
PREPARED BY GRINDING 


: Decalcified 5 per cent. HCl, embedded in celloidin. 
RO DU SUE. OU : No counter-stain. me, 


The outer brilliant blue portion is enamel, the underlying Zeiss A.A. obj.—No. 4 oc. 


dentine is very feebly stained. Enamel: brilliant blue. cells external to the 


Ameloblasts (pulled ameloblasts. 
away from the enamel) Dentine: unstained. 
are also stained. Odontoblasts : very 
There are vitally stained  feebly stained. 


FIGURE 3 


VERTICAL SECTION OF PULP OF INCISOR OF RAT IN 

SITU, PREPARED AS ABOVE AND COUNTER-STAINED 

EOSINE TO SHOW THE RELATIONSHIP OF THE COLOUR 
TO THE BLOOD-VESSELS 


The matrix of the pulp is impregnated with the stain, and there are 
innumerable stained cells in the tissues outside the vessels ; but there 
are no stained elements in the blood-vessels, and their walls do not 
appear to be stained. The dentine near the pulp is very lightly stained. 


FIGURE 4 


VERTICAL SECTION OF MOLAR TOOTH OF RAT WITH PULP 
IN SITU, PREPARED AS FIGURES 2 AND 3, COUNTER- 
STAINED EOSINE 

It shows: 

(1) The stained elements in the pulp and in the peridental membrane 
and contents of the bone spaces of the alveolus. 

(2) The unstained blood-vessels and their contents. 

(3) The staining of the odontoblasts. 

Note the blue cells are less numerous at the cornua. 
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FIGURE 5 


' THE ROOT PORTION OF THE SAME MOLAR 
TOOTH AS IS SHOWN IN FIGURE 4 


Higher magnification of Figure 4. 


FIGURE 6 
* PYRRHOL" CELLS IN PULP 
Zeiss D.D. obj.—No. 4 oc. 
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FIGURE 7 


TRANSVERSE SECTION OF DENTICLE OF MOLAR OF 

GUINEA-PIG, SHOWING THE PRESENCE OF THE “PYR- 

RHOL” CELL IN THE PULP, IN THE TISSUE EXTERNAL 
TO THE AMELOBLASTS, AND IN THE BONE SPACES 


Zeiss A.A. obj.—No. 4 oc. 


Faure 8 
A HIGHER MAGNIFICATION OF A PORTION OF FIGURE ;A 


SHOWING THE * PYRRHOL" CELLS AMONGST THE BONE- 
MARROW 


The non-staining of the vessel walls is here very clearly shown. 
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FIGURE 9 


A PREPARATION OF THE OMENTUM OF VITALLY STAINED 
RAT—COUNTER-STAINED TO SHOW FAT CELLS 


The latter are red, while the pyrrhol cells are blue. 
Note the unstained vessel walls. 


Zeiss D.D. obj.—No. 4 oc. 


Figure 10 


HIGH MAGNIFICATION OF PULP OF INCISOR OF VITALLY 
STAINED RAT, REMOVED FROM THE TOOTH AND EM- 
BEDDED IN PARAFFIN 


Stained hæmatein and Van Gieson to show up other pulp elements. 
Shows : 

(1) Pyrrhol cells with their nuclei stained with hæmatein. 

(2) Nuclei of other pulp cells. 

(3) Thin vessel walls, with no blue stain. 


Zeiss -L in. oil immersion obj.—No. 4 oc. 
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casionally lying obliquely across the fibres. Most 
numerous of all in the apical region about the 
large blood-vessels. The walls of the largest of 
the latter appear very slightly stained, but this 
may easily be an artifact, although it is difficult to 
imagine that they should remain unstained since 
the dye has to pass through them into the tissues. 
No stained cells are apparent within the walls. 


A Transverse Section of a Developing Persistent 
Incisor 


Decalcified, Cut in Gum, Mounted, without further 
Staining, in Canada Balsam 


The dentine pulp,very faint tinge of blue through- 
out. Some faded outlines of large stained cells in 
the body of the pulp. More deeply stained cells, 
round and oval in shape, near the odontoblasts, 
some appearing to lie across the latter cells, others 
as if pushing their way between them. 

The cytoplasm of these cells is a light blue con- 
taining sometimes small, regular, darkly staining 
granules, at other times a few large granules and 
numerous small ones. 

The odontoblasts are very feebly coloured like 
the rest of the pulp tissue. 

Dentine. A very faint blue with a darker 
border near the odontoblasts. 

Formed Enamel. An intense blue, but with no 
appearance of structure. 

In places, at the edge of this tissue, between it 
and the ameloblasts, there is a lighter blue area, 
from which processes or strings stretch across to 
the inner edge of the enamel cells. 

The Ameloblasts. Cytoplasm a very feeble blue, 
the inner two-thirds dotted with small intensely 
coloured granules. 

The Stratum Intermedium. These cells are un- 
eoloured except for the general colour of the serum, 
but in the connective tissue outside them and 
sometimes actually touching them (if not pushing 
between them) are some spindle-shaped, round, and 
oval cells with fine and coarse granules exactly 
similar to those described in the dentine pulp. 

The loose connective tissue between the enamel- 

-forming cells and the bone of the crypt is richly 
supplied with blood-vessels around which many 
of the stained cells lie. 

The edge of the bone is deeply blue—the bone 
matrix generally being quite unstained, or only 
very feebly coloured. Some slight staining of the 
contents of the Haversian canals. Many stained 
cells in the large marrow spaces. 


Developing Third Molars 


In the young tooth germ before much caleified 
tissue is laid down the dentine germ contains few 
stained cells. 

This is the third tooth of the molar series of 
guinea-pigs, which in the section figured is de- 


vital stain under normal conditions. 


veloping as two separate denticles within the same 
bony crypt, the dentine papilla of the youngest 
denticle contains three or four blue stained cells 
and these are but poorly stained. They are placed 
about the centre of the papilla. In the older 
denticle the vital-stained cells are more numerous 
and better stained. I counted about twelve quite 
distinct cells occupying the lower portion of the 
upper half of the papilla, the lower half containing 
praetically none. 

The ameloblasts completely surround the 
papille, and at this early stage there are but few 
typical coloured cells near them, but some have 
wandered across from the extremely vascular pulp 
which fills up the space between the two denticles 
and the walls of the crypt. 

This pulp tissue, which is continuous with that 
in the recesses of the bony erypt walls, is very rich 
in blue cells, and near the growing enamel there 
are many free lightly coloured granules which 
look as if they might have been discharged from 
the stained cells. 

The enamel already formed is stained a purplish 
colour from the union of the vital stain and the 
eosine. Other coloured bodies round, and deeply 
stained, are numerous amongst the vascular pulp 
tissue. "They are about :002 mm. in diameter, 
cireular in form, and correspond in size and general 
appearanee to the darkly stained, nuclear bodies 
in the large vitally stained cells. 


Minute Description of a Vital-stained Cell 


The minute anatomy of these cells is best studied 
in a membrane such as the omentum, where they 
can be examined without any preliminary treat- 
ment with reagents. 

The preparation which is photographed was 
fixed with formalin and stained with scharlach R. 
to show up the fat cells against the blue, and 
mounted in Farrant's solution. 

Shape. Round, oval, irregularly quadrate or 
stretched out into spindles. The round and oval 
forms greatly preponderating. 

Size. Varying from ‘011 mm. to ‘024 mm. 

Nucleus. 'The nuclei are untouched by the 
Where they 
do become stained, as sometimes happens, it is an 
evidence of some deterioration as might occur, for 
instance, under the injurious effect of an excessive 
dose of the stain. Ifthe nucleus does colour, it takes 
on a homogeneous dark blue with all detail of 
structure obliterated. As a rule, if no nuclear 
stain is employed, one can see the clear space which 
it occupies, sometimes in the middle of the cell, 
sometimes pushed towards the side. It is irregular 
in size and shape, with one or more nucleoli. 

Cytoplasm. It is not certain whether division 
takes place by mitosis or simple fission. 

With high powers (4i, oil immers. lens) the 
rather wide-meshed spongioplasm can be dis- 
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tinguished. Its meshes are filled with a pale blue 
hyaloplasm, which in some cases is dotted with 
numerous small, darkly stained granules. At 
other times the granules are large, round, and ir- 
regular in size. Again, at other times the dark 
colour seems to be collected into several round 
bodies like small nuclei. Sometimes vacuoles are 
apparent. 

Some of the cells appear to possess a distinct 
envelope, while in others no envelope is visible. 
At times the cell body appears to be drawn out 
into processes, the similarly stained cells of the 
structures that have been described are exactly 
like these cells in variety of size, and in the ar- 
rangement of their granules; and any one who has 
compared them cannot but be convinced that the 
vitally stained cells of the dental pulp, the peri- 
dental membrane, the bone marrow, etc., are of 
the same type as those of the omentum and else- 
where. They are in fact Goldmann's pyrrhol cells. 


SUMMARY OF MICROSCOPICAL APPEARANCES 


Everywhere distributed amongst the connective 
tissue of the various organs and structures of the 
mouth, one finds certain stained cells of varying 
sizes and shapes. 

In the connective tissue of the lip, around the 
hair follicles, the shape of the cell is generally oval, 
but round forms are also met with. Here the size 
is not so variable as in the deeper tissue, ranging 
from :011 mm. to ‘017 mm. 

Beneath the epithelium one frequently finds 
numerous stained cells close to the deeper layer, 
amongst which Goldmann describes them as 
sending processes. 

But here the cells are rarely of the round form. 

Again in the reticulum of the salivary glands 
one finds these irregularly shaped vita!-stained 
cells. 

One finds them also in the connective tissue of 
the mucoperiosteum most abundant near the 
larger blood-vessels. I have found that their 
presence is variable in the large papillæ which form 
the strongly marked rouge of the palate. Some- 
times a few irregular forms exist near the epithe- 


lium, at other times stained cells of any kind being | 


quite absent. All the tissue is bathed in a lightly 


coloured serum. They exist in the peridental. 


membrane, most numerous about the large blood- 
vessels of the apical region, round, oval, and 
irregular in shape, varying in size from ‘006 to 
:02 mm. 

In the dental pulp similar cells are to be found 
more numerously than in the peridental membrane. 

Here, as in other places, they exist in greater 
numbers in the perivaseular regions, but are 
found throughout the tissue. Some lie close to 
the odontoblasts, across their pulpal extremities, 
others seem to be pushing in between them and 
even to lie amongst them. 


Sometimes the cytoplasm of the odontoblasts is 
stained lightly from the middle of the cell to its 
dentine extremity, where there is a dark limiting 
margin, continuous over a number of adjacent 
cells, but their nuclei are never stained. 

The vitally stained cells of the pulp vary in 
size from :011 to ‘022 mm. in guinea-pig, and 
from :006 to ‘02 in rat. The Haversian canals of 
the alveolar bone and the bone of the body of the 
jaw frequently contain stained elements, but 
they are of the smaller kind, never exceeding 
‘011 mm. in diameter. 

In the larger marrow spaces, however, they vary 
in size from ‘011 mm. to ‘020 mm. 

They are specially numerous about the develop- 
ing bone and teeth. 

In the connective tissue about the active enamel- 
producing cells they are to be seen lying in 
proximity to the cells of the stratum intermedium 
as large oval bodies, measuring from ‘011 to 
:022 mm. 

In the dental pulp of a persistently growing 
incisor they are extremely numerous about form- 
ing bone, in fact whatever active processes are in 
progress the vitally stained cells throng, a fact 
which indicates their great importance in the 
constructive changes of the body. 

Their existence, too, in the mature tissues, in 
the mucous and sub-mucous tissues, bone spaces, 
dental pulp, and periosteum, in the interstitial tissue 
of the salivary and lymph glands, points to their 
importance in the normal physiology of the tissues. 

The matrix of dentine and bone takes the stain 
very faintly, the irregular tissue which fills up the 
central portion of the pulp cavity of persistently 
growing teeth is stained much more deeply than 
is the dentine of normal structure. Enamel laid 
down while the stain is in the body is stained a 
brilliant blue, the bodies of the prisms being 
somewhat darker than the cement substance. 

The enamel cells in some sections are filled with 
small darkly stained granules from the outer third 
of the cell to its inner extremity. 

In quite young germs the pulp contains but few 


or no stained elements, although the bone spaces 


are rich in them. 


IV 


The pyrrhol cell is a normal constituent of 
the connective tissue distributed throughout the 
body. 

It possesses the power of amoeboid movement, 
and under certain conditions, physiological and 
pathological, is able to wander through the body, 
wherever its presence may be required. Thus 
Goldmann has shown that if a tumour is artificially 
induced in a stained animal, the colour fades from 
the extremities, the skin, and mucous membranes, 
and collects around the growth, where large 
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numbers of pyrrhol cells congregate, being at- 
tracted thither by the chemotactic influence of 
the tumour cells. Again, if a stained animal 
becomes pregnant, the colour will fade from the 
rest of the body and collect in the uterus. It is 
homologous with the Kupfer “ star” cell of the 
liver, the interstitial cell of the testicle, and the 
reticulum cell of blood and lymph glands. Gold- 
mann suggests that from its constant presence in 
the bone marrow, the latter tissue plays some part 
in the production of the ''pyrrhol" cell. He 
looks upon it as a ^ mesenchyme, histiogenic, 
wandering cell," and regards it as a clasmatocyte 
identical with Maximov's “‘ resting wandering 
cell,” the rhagiocrine cell of Renaut, the macro- 
phage of Metchnikoff, and the adventitia cell of 
Marchand. In inflammatory conditions it appears 
in the tissue after the migration of leucocytes from 
the blood-vessels and phagocytes the degenerated 
leucocytes, or absorbs the glycogen and fat granules 
derived from the leucocytic degeneration. 

Later it takes part in the constructive processes, 
becoming stretched out into the spindle cell of 
young connective tissue and simultaneously losing 
its affinity for the vital stain. 

It is extremely diffieult to differentiate the 

different cellular elements of the connective tissue 
from a morpho-histological point of view. "That 
they are not blood-cells we know, since there are 
no stained cells found in the blood stream. Their 
granules are not metachromatic, hence they can 
be differentiated from the mast cells and plasma 
cells by the use of a stain such as polychrome 
methylene blue. 
"As to the functions of the cell in norma! tissues 
it is impossible to speak with any certainty. One of 
them may well be, as Goldmann suggests, to act 
as reducing agents by means of which the oxygen 
is liberated in the tissues from its union with the 
albumens of the lymph in which the tissues are 
bathed. 

The laden appearance of some cells, the presence 
of vacuoles, and the poorly stained granuleless 
condition of others, suggests a secretory activity 
on their part, and it is quite conceivable that they 
carry certain material, nutritive or otherwise, to 
the cells concerned in constructive processes such 
as the formation of bone, dentine, and enamel, 
about which we have seen the pyrrhol cells are a 
constant phenomenon. 

In pathological conditions their appearance in 
inflamed tissues, and heaped up around artificially 
produced tumours, has already been mentioned. 
It is suggested that they are here concerned 
in bringing nutrition for the cells of the growth, 
or in earrying substances which impede or inhibit 
the growth of the tumour. 

Their phagocytic action is proved beyond doubt. 
Thus Goldmann succeeded in demonstrating the 
presence of the tubercle bacillus in cells which had 


been previously vitally stained. It is possible to 
look upon them as having a variety of functions, 
amongst which the following are perhaps the most 
important. 

(a) In normal tissues, where active processes are 
not going on, they exist as the “ resting wandering 
cell," where they may be concerned in the oxygena- 
tion of the tissues. 

(b) In normal tissues, where productive changes 
are in progress and where we have seen them to be 
specially numerous, in a pregnant uterus, for 
instance, or about caleifying bone, dentine, and 
enamel, they may possibly be concerned in the 
elaboration of material for the osteoblasts, odonto- 
blasts, and ameloblasts to work with. 

(c) That they have a destructive action is 
certain from the manner in which they phagocyte 
invading organisms, such as tubercle, carbon 
particles, such as are present in the lungs, and 
degenerated leucocytes and their products. They 
may have a further destructive action by carrying 
substances toxie to the cells of malignant and 
other growths. 

(d) After their destructive work is accomplished 
in inflammatory conditions, they take up construc- 
tive work, stretch out into the spindle cell af young 
connective tissue, and thus play an important part 
in tissue repair. 

I am not able to say that the pyrrhol cell per- 
sists as such throughout the life of a tooth of 
limited growth in the pulp and peridental mem- 
brane. 

It may be that after the formative processes are 
over they become gradually converted into fixed 
tissue elements, losing at the same time their 
affinity for the vital stain. Some of the appear- 
anees in my preparations would lead one to that 
conclusion. It is possible that under chemotactic 
influence they may again appear in their older 
form from the fixed tissue elements, or they may 
wander into the tissues from adjacent marrow 
spaces, where they appear to exist in their original 
form throughout life. 


The staining of the young developing enamel 
is most striking. In very young creatures (rats 
and mice a day old) that have suceumbed to the 
injection of a minute quantity of the dye, one 
always finds that the developing enamel has taken 
up the dye. In persistently growing teeth again, 
enamel formed after the resorption of the dye is 
always stained. 'The colour may not persist, 
indeed if the injections are stopped the whole 
tooth resumes its natural colour, but a specific 
electivity of the forming enamel for the dye is 
unquestionable. 

I have repeatedly seen a staining of the first 
structureless film of what one might call the pre- 
enamel, which sometimes exists as a considerable 
zone between the formed dentine and the amelo- 
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blasts, and later between the formed enamel and 
the latter cells. This zone is demonstrable with 
other methods of staining. With nitrate of silver, 
for instance, it is stained a light yellow. It has 
the appearance of a thick mucoid substance, 
stretched by the action of the knife in cutting the 
section, and with trypan blue is stained light blue 
of about the same intensity as the blood serum, 
and appears to be identical with interprismatic 
cement substance. 

In the more developed tissue, the body of the 
prism appears a darker tone than the interpris- 
matic substance, and the edge of the prism shows 
as a well-defined line. 

The explanation of the affinity of the enamel at 
this stage of its formation for the dye it is not at 
present easy to give, but it certainly points to a 
histo-chemical reaction differing from that of the 
dentine and bone, such as one would expect from 
the differences in chemical composition, histo- 
logieal appearances, and the totally different 
manner in which enamel is laid down on the one 
hand, and bone and dentine on the other. The 
process by which the colour is removed in the 
course of the hardening of the tissue is equally 
difficult, to explain. In the case of living cells 
it may be that the dye, or some of it, returns in 
solution in the serum in which the tissues are 
bathed, but with a tissue-like enamel (which, once 
formed, is said to be for ever cut off from a nutri- 
tional path); this explanation is not possible, as 
tissue formed while the animal is at the maximum 
degree of coloration, and maintained there for 
some time, will be deeply stained and erupt in 
that condition, subsequently losing the stain. 
The phenomenon may be a vital one ; that is to 
say, that there may exist a minute protoplasmic 
communication between the enamel and the blood 
stream, via the tooth pulp, the dentinal tubules, 
and minute channels, such as have been described 
by Boedeker, Fischer, D. Caush, and more recently 
by von Beust, as running in direct communication 
with the dentinal tubes in the cement substance 
between the prisms of human enamel. Ch 

None of my preparations of rodent enamel 
suggests the existence of these channels, and up 
to the present I have been unable to get a staining 
of erupted enamel by any vital stain that I have 
tried. 

If there is no path by which one can get stains 
to pass from the blood into the hard enamel tissue 
from within, outwards, the existence of one by 
which a stain can pass from the enamel into 
solution in the blood serum, i.e. from without 
inwards, is scarcely credible. 

Again, we may be dealing with a purely chemical 
action. The bleaching of stained, unerupted soft 
enamel is probably an oxidation process ; and the 
gradual fading of the colour from the more mature 
tissue may quite possibly be a similar or much more 
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complex chemical or physico-chemical reaction. 
The question needs further research, and I hope 
to be able to return to it. 

It would appear that the reaction between the 
formed enamel, the minute granules in the amelo- 
blasts, and the larger granules in the pyrrhol cells 
with the injected dye, is dependent upon vital 
conditions, for it is quite impossible to get any- 
thing like it-with post-mortem staining with the 
same dye. 

The dentine then takes the blue deeply, the 
nuclei of the cells are heavily stained a deep blue, 
no structure being visible, whilst everything else 
is a lighter blue, with the exception of the formed 
enamel, which is a metachromatic pinkish colour. 


CONCLUSIONS 


(1) It is possible to stain certain cells of the 
mature dental pulp and peridental membrane in 
the rodents mentioned by means of the intra- 
vitam application of trypan blue. 

(2) Similar cells can be shown to exist in great 
numbers in the developing dentine papilla after 
calcification has commenced ; all about growing 
bone, and in the connective tissue round the 
developing enamel, many of which lie closely to 
the cells of the stratum intermedium. 

(3) The pulps of teeth of persistent growth 
contain an exceptional number of stained cells. 

The matrix of dentine and bone is stained very 
lightly, the colour disappearing quite soon. The 
walls of the dentinal tubules and the Haversian 
canals do not stain, neither do the dentinal fibrils, 
but the periosteum stains deeply. 

(4) The secondary dentine formed in the centre 
of the pulp cavity of persistently growing teeth 
stains deeply. 

(5) Enamel developing at the time of the intro- 
duction of the stain, and that formed while the stain 
is in the body, takes on a very brilliant colour, 
which subsequently fades as calcification pro- 
gresses. 

(6) It is not possible to stain already calcified 
enamel by means of trypan blue. 

(7) The dye is distributed more or less through 
all the tissues of the mouth, the colour being : 

(i) In the plasma in which the tissues are 
bathed. 

(ii) In certain specific cells of the connective 
tissue. 

(8) These cells are identical with Goldmann's 
pyrrhol cells, and are distributed throughout the 
body, except the nervous system. 

(9) They have pronounced phagocytie powers, 
and possess the property of wandering about the 
body in an exceptional degree. 

(10) They are concerned in inflammatory and 
other pathological conditions, and in reparatory 
processes. 
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(11) They may also be chemieal and nutritional 
factors in body metabolism. 
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THE TEETH OF THE NEGRITOS 


By LOUIS OTTOFY, D.D.S., MAnILA, PHILIPPINES 


CHRISTIANITY and civilization are influences 
which have materially altered the condition of 
the human race. 'There is no doubt that in 
prehistoric times, man was what to-day we 
designate wild and savage. Constant moral 
and intellectual progress has elevated an increas- 
ing number of the human race to a plane in which 
he is said to be civilized, while others less de- 
veloped are barbarians, and those wholly devoid 
of all eulture, remaining in a primitive state, 
are designated as wild or savage. Tylor divides 
mankind into ‘three great stages, namely, 
savage, barbarie, and civilized. 

*(1) The lowest or savage state in which 
man subsists on wild plants and animals, neither 
tilling the soil nor domesticating creatures for 
his food. Savages may dwell in tropical forests 
where the abundant fruit and game may allow 
clans to live in one spot and find a living all 
the year round, while in barer and colder regions 
they have to lead a wandering life in quest of 
wild food which they soon exhaust in any one 
place. In making their rude implements, the 
material used by savages is what they find ready 
to hand, such as wood, stones, and bone, but 
they cannot extract metal from the ore, and 
therefore belong to the Stone Age. 

*(2) Men may be considered to have risen 
into the next or barbaric state when they take 
to agriculture. With the certain supply of 


food which can be stored till next harvest, settled 
village and town life is established, with immense 
results in the improvements of arts, knowledge, 
manners, and government. Pastoral tribes are 
to be reckoned in the barbarie stage, for though 
their life of shifting camp from pasture to pasture 
may prevent settled habitation and agriculture 
they have from their herds a constant supply 
of milk and meat. Some barbarie nations have 
not come beyond using stone implements, but 
most have risen into the Metal Age. 

*(3) Lastly, civilized life may be taken as 
beginning with the art of writing, which by 
recording history, law, knowledge, and religion 
for the service of the ages to come, binds to- 
gether the past and the future in an unbroken 
chain of intellectual and moral progress." 

At none of these stages is there any distinct 
line of demarkation, for to-day nearly all savages 
have been hemmed in by peoples who surround 
them, and with whom they have come in more 
or less contact, so that there has come into their 
lives something of the barbarian and some- 
times of civilization. Likewise, most of those 
who are designated as barbarian have absorbed 
something of civilization, until we have various 
peoples who complete a link between the lowest 
savage and the highest product of civilization and 
culture. 

Ordinarily speaking, the terms applied to the 
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various stages in which man lives may be mis- 
leading. Thus, the designation “wild” or 
* savage " conveys an idea that the individual 
roams about like a wild or untamed animal, and 
then again, the term “savage” conveys the 
impression that a man so described is like a 
raving beast and will attack any living thing 
which he may encounter. This, however, is 
not the sense in which these terms are used, 
for many people in a savage or wild state are 
docile, timid, and sometimes friendly, though 
suspicious and  distrustful. Nevertheless the 
practices of the North American Indians were 
truly savage, wild, and barbarous, for they pouneed 
upon their prey not unlike a beast, and found 
delight in torture. Thus the term “ barbarians,” 
as commonly interpreted, is also sometimes mis- 
leading. While many in this state of develop- 
ment are often inhuman, as for instance the 
head-hunting Igorots of the Philippine Islands, who 
kill their large, captured animals by first breaking 
their legs in order to be able to dispatch them 
more readily, are not in the generally accepted 
sense barbarie on account of this and other 
customs, for they do not mutilate the bodies of 
the decapitated victims of other tribes, nor do 
they torture animals. On the contrary, aside 
from satisfying a debt due them from some 
other tribe as the result of a feud, by taking a 
head in return, they are peaceful and industrious 
agrieulturists. Among those who are reckoned 
as civilized are many people who still retain, side 
by side with their civilized status, customs of 
the barbarian and savage. 

Truly savage tribes are found at the present 
time in but few places in the world ; these tribes 
are: 

(1) The Eskimos. 

(2) The Negritos. 

(3) The Andamanese. 

(4) The Australians. 

(5) The Pygmies of Africa. 

(6) The Bushmen of Africa. 

(7) Some Indians of South America. 

With the rapid advance made in means of 
transportation all over the world during the 
last two generations, it is probably a question 
of a comparatively short time when these few 
savage tribes will be exterminated, die out, or 
will have risen into the barbarie stage, forced, 
as of necessity they will be, to remain stationary 
by the appropriation of the bulk of their domain 
by peoples who surround them and who are 
steadily encroaching upon them. It is for these 
reasons that it seemed to me, living as I do in 
a group of islands which still possess some of 
these interesting specimens of prehistoric man, 
that an examination of their teeth, though possibly 
not of any practical value, may prove of scientific 
interest, as a record of conditions existing at this 


time, availing myself of opportunities which, 
by the nature of things, must soon pass away. 
It is for this reason also that I shall take pains 
well to aequaint you with these savages whose 
teeth I examined and upon whose condition 
I report in this paper. I think this report con- 
stitutes the only investigation of this nature 
made among savages purely in the interest of 
dental science. My paper on “ The Teeth of the 
Igorots " relates to barbarians who are in a higher 
state of culture. 


THE NEGRITOS 


Anthropologists and ethnologists fully agree 
that the Negritos found in the Philippine Islands 
possess four indisputable attributes, namely, 
that they are: 

(1) True savages. 

(2) True blacks (negroes). 

(3) True pygmies. 

(4) True forest dwellers. 

Some of these attributes, to say the least, make 
of them interesting subjects for study. The 
literature relating to them is very scant, and, 
until recent years, not very satisfactory, except 
as to certain main and easily recognized features. 
However, since the American occupation of 
these islands, sixteen years ago, they have been 
carefully studied. 

Still, some of the early writers had a fair con- 
ception of these people. Dr. Antonio de Morga 
(1609) said of them: ‘In various parts of 
the island of Luzon are found a number of natives, 
blaek in colour. Both men and women have 
woolly hair, and their stature is not very great, 
although they are strong and robust. . . . They 
possess no fixed houses or settlements, but wander 
in bands and hordes through the mountains and 
rough country, changing from one site to an- 
other according to season. They support them- 
selves in certain clearings, and by planting rice, 
which they do temporarily, and by means of the 
game that they bring down with their bows and 
arrows, in the use of which they are very skilful 
and certain. . . . They are a barbarous people 
in whom one cannot place confidence. "They 
are much given to killing and attacking settle- 
ments of the other natives, in which they com- 
mit many depredations; and there is nothing 
that can be done to stop them, or to subdue or 
pacify them, although this is always attempted 
by fair or foul means, as opportunity or necessity 
demands." 

Authorities are not quite agreed as to whence 
these little black people came into the Archi- 
pelago, they are widely distributed and are sup- 
posed to be the aboriginal inhabitants. of the 
islands, who, on the arrival of the stronger Malay 
race, were driven into the interior and the moun- 
tain fastnesses, which is now their habitat. Dr. 
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Atkinson says of them: ‘These aboriginal 
savages, after a long period of undisturbed 
existence, were later either killed or forced into 
the mountains by the Malayan invaders, who 
form an important ethnological element. The 
Negrito race is almost the smallest on the globe, 
and while suggestively negroes in their dark 
colour and frizzly mops of hair, they have neither 
the projection of the lower jaw nor the long skull 
of the African. They are true savages. . . . It 
has been invariably stated that their numbers 
are dwindling, and recent estimates have placed 
them as low as ten thousand; but... in- 
vestigations seem to indieate that they are at 
least holding their own at the present time, and 
no less than 30,000 have been accurately reported 
from all parts of the islands." 

The more reliable authorities (W. A. Reed) 
place their number at about 25,000, but a 
large number of them have mingled with the 
Malayan natives and hence are a breed of mixed 
blood. The pure type (whose habitat it was 
my fortune to visit to obtain data for this paper) 
live in the provinces of Bataan and Zambles. 
They have the typical flat nose and kinky hair, 
are of small stature, four to five feet in height ; 
almost black skin, well built, broad chests, sym- 


metrical limbs, nose broad and bridgeless ; eyes 


round and negroid in the pure-blooded, and 
elongated mongoloid in the mixed. Beard and 
body hair is scant. Women allow the hair to grow 
long, which makes an excellent breeding-place 
for vermin. As noted, they have no permanent 
place of abode, but they are beginning now to 
live in small groups known as “ rancherias,” 
and remain in one place a longer time than 
formerly. There are many interesting features 
about these people, which must be omitted, for 
want of time, from a paper of this nature. 

As to food, they burn down some of the trees 
or brush, and make aclearing known as Caingin; 
here they raise rice (very little), maize, camotes 
(a species of sweet potato); they eat any wild 
tubers or fruits, in fact there is nothing above or 
under ground that grows wild and that is edible 
with which the Negrito is not acquainted. The 
streams yield him fish, eels, crayfish, etc. while 
the hunt gives him wild boar, deer, hogs, and wild 
chickens. He is quite expert in arranging traps 
to catch anything in the animal line. He eats 
any bird he can catch, the crow, hawk, and vulture. 
The large pythons, which are, however, scarce, 
furnish him with delicious (?) steaks. His agri- 
cultural effort is exceedingly primitive. There 
is no manufacture or trade. The bolo (a large 
knife) is his only tool and implement, but he 
makes splendid bows and arrows and is an expert 
in their use. He is naturally lazy and his life 
is a continued struggle to obtain sufficient food. 
- His hut consists of a few forked sticks of bamboo, 


some cross-pieces, and a covering of banana leaves. 
If the necessary materials are at hand, a man will 
construct a shelter for himself and family within 
half an hour. 

The clothing worn is of the simplest: for the 
man a breech-cloth, for the woman a piece of 
cloth fastened around the waist, and extending 
down to the knees. With unmarried girls this 
strip is sometimes worn under the arm and so 
covers the breast. There is but little ornamenta- 
tion, the Negrito is too indolent to copy his 
Malay neighbour. There is no pride in personal 
appearance. The women make and wear some 
necklaces, very crudely and primitively made 
of seeds or berries. In the province of Zam- 
bales they have obtained from the Christian 
natives the flint and steel, and thus make their 
fire. But in the adjoining province of Bataan 
they use bamboo sticks, which under violent 
friction will cause a spark sufficient to set fire 
to some fine bamboo shavings. 

They have a few primitive games, something 
like dice, and some erude musical instruments. 
Dancing is one of their chief amusements. With 
the present craze for odd names for dances, the 
Negrito dance names may be introduced here 
with propriety. The dance in general is known 
as la-li-pi; but they have special dances which 
are usually performed by groups. These are the 
potato dance or piña camote; the bee dance 
or piña pa-ni-lan ; the torture dance, the lovers' 
dance, and the duel dance. They are also fond 
of singing ; one of their favourite songs is the 
tal-bun, sung on festive occasions. 

Their general social life is of the simplest, 
there is great affection for their children, there 
are elaborate festive marriage ceremonies. Some- 
times by agreement on the part of the parents 
bethrothalis made among the very young. "Thus 
a nine-year-old boy whose teeth I examined was 
said to be “married " to a fifteen-year-old girl 
who was also present. Polygamy is practised, 
but divorces are rare. In some sections burial 
is in eoffins made out of hollowed treé trunks, 
but in the section where I was the body is simply 
wrapped in a mat and buried about three or four 
feet, to protect it from hogs and wild boars. There 
are no regular burial-grounds. 

Aleoholism is almost unknown, but both 
sexes, old and young, are inveterate smokers, 
raising their own tobacco. They have their 
superstitions, like all people living in a wild state. 
They seem to have had a vocabulary, but since 
coming in peaceful contact with the Christian 
Malays they are acquiring the local dialects. 


THE TEETH 


I quote the following from the excellent brochure 
of Mr. Reed on “The Negritos of Zambales.” 
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He says: ‘The Negritos have practically no 
prognathism. Very few Negritos chew betel-nut, 
and their teeth, although sharpened as they 
are, offer a pleasing contrast to the betel-stained 
teeth of the average Filipino." "The sharpening 
of the teeth is thus described: ‘The custom 
prevails throughout the entire Negrito territory 
of sharpening the teeth. Usually only the upper 
teeth are so treated, but numerous cases were 
noted where the teeth were sharpened above 
and below. Still there were others where they 
were not sharpened at all. This sharpening is 
not performed at any certain age, and it is ap- 
parently not obligatory ; I do not believe parents 
compel their children to submit to this practice. 
The object seems to be largely for the sake of adorn- 
ment, but the Negritos say that sharpened teeth 
enable them to eat corn with greater ease. "The 
sharpening is done by placing the blade of a 
bolo against the part of the tooth to be broken 
away and giving it a sharp rap with a piece of 
wood. This operation, called ‘ta-li-han, is a 
somewhat delicate one, requiring care to prevent 
breaking through into the soft part of the tooth 
and exposing the nerve, and is no doubt practised 
only by one or two persons in a group, though 
this fact could not be ascertained. Notwith- 
standing this mutilation, the teeth seem to be 
remarkably healthy and well preserved, except 
in old age." 

In an article on “ The Teeth of the Igorots " 
(1908) I made the following comment anent the 
teeth of the Negritos: ‘The examination of 
the teeth of the Negritos, while possibly interesting, 
cannot be of any practical value to the human 
race to-day. Nevertheless I intend to make 
an examination of their teeth for a paper to be 
read before the Fifth International Dental Con- 
gress at Berlin in 1909. These people are, 
with some noted exceptions, pygmies, dwarfs, 
and weaklings, nomadic and scattered; they 
are degenerating, and by reason of their physical 
and mental lack of development are not likely 
to approach any noteworthy dental perfection." 
Well, I did not get the paper ready for the Fifth, 
but here it is for the Sixth International Dental 
Congress in London, 1914. Thats a small 
matter. I erred, however, in supposing that 
because these people were pygmies and dwarfs, 
forsooth, their dentures must be poor. It is 
true that admixture with other races, and in. 
eidentally the introduction of some diseases and 
vices, must have its deleterious effect upon this 
people, as it no doubt has, but it so happened 
that I was fortunate enough to reach a locality 
where the children I examined were pure-blooded, 
and, as I was informed, those whom I examined 
who were not pure were but slightly mixed, that 
is, by the introduction of but one Malay into the 
family strain. And so I found that the teeth 


SIXTH INTERNATIONAL DENTAL CONGRESS 


of these people do approach some noteworthy 
dental perfection. Coming as I did among them 
unheralded, there was some difficulty to get a 
large number. 'The Chief at whose house we 
made our headquarters was himself of mixed 
blood, and somewhat advanced, as shown by the 
substantial nipa house in which he lived; he was 
very kind and took an active interest in what I 
desired to do. So he sent runners out to the 
mountains to bring in the children from the 
various sections. Not many could be had, but 
I am satisfied, small as the number is, it is typical, 
as the subjects were all of the class I wanted. 


I examined eighteen children (11 male, 7 female), 


of whom ten were pure-blooded and eight mixed, 
but only to the extent of one degree. "Twelve 
years was the average age. In each mouth on 
an average there were twenty-two sound and 
three carious teeth. While for the purpose of 
comparing these Negritos with other people the 
pure and mixed I examined may be taken as 
representative of the tribe, still I notice that the 
condition of the teeth of the mixed-blooded was 
not as good as that of the pure, thus : 


Sound Teeth Carious Teeth 


Pure-blooded 249 or 95% 12 or 5% 
Mixed blood 159 ,, 80% 39 ,, 20% 
Total 408 51 


Of the 459 teeth examined in both classes and 
both sexes, 89 per cent. were sound and 11 per cent. 
carious. Out of eighteen children, nine, or 
50 per cent., had entirely sound sets of teeth 
without a sign of caries. Even here the slight 
difference in the pure and mixed blood is shown, 
the pure-blooded in every other way, as in this, 
showing greater perfection. Of the pure-blooded 
six, that is 60 per cent., and of the mixed blooded 
three, that is 375 per cent., had perfectly sound 
teeth. 

In detail the teeth examined divided themselves 
as follows : 


PURE-BLOODED 


Perm. Teeth Decid. Teeth 
Sound Carious Sound Carious 
197 12 52 
Mıxep BLooD 


139 | 27 | 20 | 12 


With these records before me, the simplest way 
to. determine the condition of the teeth of this 
wild tribe is to compare the figures with the con- 
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dition of the teeth of the Igorots and of civilized 
races in general. In thus viewing the situation 
it appears that the Negritos have much better 
teeth than Filipinos, Americans, Germans, Freneh, 
ete., but not quite up to the mark of the Igorots. 
The following brief tables make this clear at a 
glance : 


Sound Carious 
Condition of the teeth of 
All civilized peoples . about 75% 25% 
Savage Negritos US ad 1195 
Barbarian Igorots 93% SR 
Here is another table of comparison : 
Children with ESAE sound sets of teeth : 
Filipino 4:80% 
American 6:92% 
Chinese . 12-0095 
Negrito . 50-00% 
Igorot : e BEN OSTEN, 
Still another way of looking at it: 
Carious teeth in every 1000 
Filipino children . 279 
' American ,, À 260 
Chinese a : : : d 230 
Negrito  ,, , à : : . 89 
Igorot - : ; 65 


These comparisons are EN with tables of my 
own examinations. I found the teeth of these 
Negritos clean, regular, and considerably worn, 
indieating that the food must be contaminated 
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Aside from the fact that outdoor life and coarse 
foodis conducive to good teeth, it is also possible 
that the absence of sugar from the dietary of the 
Negrito is an important factor. I cannot go 
into that subject at this time, as it was fully 
treated by me in a previous article (p: 690 et 
seq., Dental Cosmos, July 1908, vol. i, No. In 
There is certainly nothing in the way of artificial 
means, such as cleansing or other care of their 
teeth, which can account for their soundness. 

In conclusion, I may say that it is not the most 
simple matter to get at some of these people, 
and although they are not a great distance away, 
the means of communication, roads, or rather 
lack of roads, make it quite an undertaking to 
visit them, and the traveller must be ready for 
an arduous trip in any event. 

The method of dealing with these people is 
unique: they are always fond of tobacco, so we 
had a quantity of cigarettes and chewing tobacco, 
a bagful of new pennies, some old hats and shoes, 
a clock that would not run but the alarm worked 
all right, fancy boxes, beads and all sorts of shiny 
trinkets. It was the sight of these that caused 
the runners to bring in any children at all, for 
these people are naturally timid and reticent. 
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SOME OBSERVATIONS ON THE TEETH OF THE 
AMERICAN NEGRO 


By CHARLES H. ROBERTS, M.A., 


THE new ideas and methods of worth that are 
being advanced in the practice of dentistry are 
not multiple. 'The dental literature of to-day 
records but few things that are not already known 
to us, so if one continues to read the dental journals 
for any considerable time it will be noticed 
that the same ideas are written and rewritten in 
various forms. 

Hygiene—oral hygiene in particular—is at 
present an absorbing topie in dental societies 
and dental journals. Yet there is nothing new 
about it save an honest effort to enlighten the 
publie. We already know that by observing 
the simple laws of health in regard to sleep, 


oF New York City, U.S.A. 


D.D.S., 
bathing, proper food, proper clothing, fresh 


air, and sunshine, the teeth as well as the general 
health are improved; and we know further 
that the expectant mother who observes these 
simple rules accomplishes much good for the 
little patient to be. 

What do we actually know of caries ? Little 
else than that it exists. After many years of 
arduous work, worry, and discussion the question 
of dental caries remains unsettled. The cause 
of dental caries is to us like the X-ray—unknown. 
One tells us of the germ and acid theory as the 
cause ` another puts forward the theory of diet ; 
and still another claims that the cause is depen- 
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dent upon proper local hygiene ; and so on. We 
are at present confronted with conditions that 
upset all of these theories. 

Practically the same germs, the same fluids, 
and the same fluid ingredients are found in all 
mouths, yet teeth of different individuals do not 
show equal tendeney to decay—in fact some 
teeth are not affected. Many meat eaters have 
teeth of like character to non-meat eaters and 
vice versa. Frequently clean teeth decay while 
dirty ones do not. However, it is not my in- 
tention to discuss this subject at the present 
time. It is my purpose in this paper to present 
to this scientific body my actual observations. 

Either by chance or fortune I have been so 
situated that I could learn of conditions not 
familiar to most of you ; conditions that exist 
among a people whose method of living has been 
close to nature and the simple life. 

The American negro is any American who 
is known to have African blood in his veins. 
The writer does not seek to draw any fine dis- 
tinction, but has in mind that class of American 
citizens who could not, from their physical 
appearance, be taken for any other than negroes. 

In order to arrive at a just conclusion con- 
cerning the American negro, mentally, physically, 
or otherwise, it is necessary to study him at first 
hand and to know the various conditions and 
environments under which he lives ; it is necessary 
to follow him from the fresh air of the green 
fields of the south into the towns and villages, and 
from the towns and villages into the large cities 
of Ameriea, noting all the while the physical 
and mental changes he has undergone. 

I have practised my profession in both sections 
of the country, in the rural districts and in the 
city. I have been connected in a professional 
way with various institutions, the inmates of 
which number thousands. I have made oral 
examinations in the public schools in the City 
of New York, by courtesy of Dr. S. Josephine 
Baker, Director of the Bureau of Child Hygiene 
of the Health Department of New York City, 
have examined students from Hampton Institute, 
Hampton, Va. and from Tuskegee Institute, 
Tuskegee, Ala., in fact, anywhere that the in- 
formation I sought might be obtained. My 
observations force me to the following conclusions : 

That negroes living in rural districts— where 
nature has best fitted. them to reside—have 
teeth that differ widely from those of the whites 
living in the same districts. 

That the teeth of negroes and whites reared 
in cities do not show the same relative differences 
one from the other. 

That the teeth of the purest type of the Ameri- 
can negro (unadulterated type) are better pre- 
served than those of the mixed bloods. 

During the time spent in the Black Belt in 
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the practice of dentistry I did little else than 
examine, treat, and extract teeth. Many teeth 
were examined to gratify the curiosity of the 
individual as well as to add to the information 
of the writer. Here the two races lived under 
the same conditions, class for class. Their homes 
were the same, built on the same order. They 
ate the same food—plain corn bread, wheat 
bread, pork, bacon, peas, potatoes, cabbage, ` 
corn, tomatoes, fruits; they wore the same 
kind of clothing and were engaged in the same 
occupations. Their habits were the same so far 
as I could determine. They chewed gum and 
tobacco, “ dipped snuff,” using a small twig with 
it known as a tooth-brush. This brush was 
scarcely larger than a match-stick, one end of which 
was well mashed and held between the teeth. 
With the mashed end the user frequently rubbed 
the gums and the teeth. 

Under the above-named conditions, incomparing 
the teeth of the two races, I observed the follow- 
ing differences : | 

That in the case of negroes their teeth were 
whiter. 

That they did not show the same general 
tendency to decay. 

That malocclusions were less frequent. 

That their third molars were larger, and that 
the interdental spaces were more pronounced. 

That extractions were more difficult. 

I also noted that their gums were frequently 
marked by a dark pigmentation varying in size, 
following the outlines of the gums and often ex- 
tending far upward and downward toward the 
roots of the teeth. 

Upon changing the field of my professional en- 
deavour to the City of New York, where I have since: 
practised, the following observations were made: 

That the teeth of negroes who are reared in 
cities show little difference in colour, nor do 
they show scarcely any greater degree of im- 
munity from caries, than do those of the whites 
(class for class) reared in cities. 

Having compared the teeth of the two races 
in the rural distriets under the same conditions, 
and the teeth of the two races in the city (class 
for class) under similar conditions, the following 
substantial differences remain : 

The teeth of the negro are more difficult of 
extraction ; more regularly set in the jaws ; the 
third molars are larger; the interdental spaces 
are more pronounced. 

The question naturally arises, Why should the 
teeth of the American negro not show the 
same relative differences from those of the 
whites in cities as in the rural districts ? The 
American negro is not adapted to nor fitted for 
city life, where the sanitary and hygienic con- 
ditions differ so widely from those of the rural 
districts. He breathes the impure air of the 


SECTION I: THE TEETH OF THE AMERICAN NEGRO 


city instead of the fresh air of the country. In the 
city he has a change of occupation and of 
food. Instead of the accustomed outdoor life 
he is employed chiefly as a domestic. Instead of 
the plain, wholesome food of the farmer, he 
lives upon a more varied and less substantial 
diet. This revolutionary change from country 
to city life which is rapidly taking place among 
American negroes is gradually but surely wrecking 
them physically and is as certainly lowering 
the resistance of their dental organs. In 1860, 
8 per cent. of the negro population lived in cities ; 
in 1914, 26 per cent. of them live in cities ; while 
the white American has for centuries been accus- 
tomed to city life and its conditions, and has 
thereby become partially if not wholly immune 
from many of the ailments to which the negro 
falls an easy victim. 

This associating of good teeth with good 
health in the negro would seem to indicate that 
dental caries is largely dependent upon health. 
Yes, to a great degree, perhaps to a greater degree 
than we now realize. 

The Committee on Scientific Research reported 
to the National Dental Association at Kansas 
City, Mo., July 1913 (see November Cosmos, 
1913), on the subject of dental caries as follows : 


** Tt (caries) is not a local disease but a condition 


incident to bodily state, the complexity of which 
has never been explained." 

With this I agree, but I believe, further, that 
this bodily state is ab initio a condition of in- 
herent vitality influenced by varying conditions 
of health. 

Two processes served to increase the inherent 
vitality which already existed when the American 
negro was taken into captivity—the process of 
selection and the process of elimination. The 
slave-trader selected and captured when possible 
the best physical specimen to bring to the Ameri- 
can slave-market. The slave-trader’s method 
of transportation and the after treatment of 
the slave by the American slave-owner constitute 
the process of elimination. The slaves were 
herded like cattle on the ships, shut in hot, close 
quarters, many to die of disease, suffocation, and 
hunger, so that only those with great power 
of endurance survived. The American slave- 
holder pursued with increased severity this 
process of elimination by driving the slave with- 
out pity, and without mercy. The surviving 
of the ordeal was only by dint of physical stamina, 
for only the fittest could survive. 

'In addition to this state of forced physical 
perfection, the negro was endowed with a happy 
state of mind. This rugged bodily condition, 
combined with an easy mental state, counted 
well to the advantage of the American negro. 
Again, the American negro baby was breast-fed 
to a greater extent than any other American, 
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and American slave-owners practised eugenics 
among their slaves. In regard to the power 
of resistance and the recuperative power of 
the American negro, Dr. De Witt Bellinger 
Casler has this to say: ‘ We have often talked 
about the matter of the resistance and recupera- 
tive power of the negro race after operation, 
and I have no hesitancy in saying that, with a 
rather large experience, I can state as my belief 
that the powers of resistance of the negro race 
and their ability to recuperate after severe opera- 
tions are greater than among the white. In the 
gynecological work with which I have been 
especially associated in the wards of Johns Hopkins 
the recuperative powers of the black race after 
operation have often been a matter of comment." 

This statement, coming from Dr. De Witt 
Bellinger Casler, one of the most noted gynæco- 
logists of America, needs no comment. I believe 
that this great resistive power, this inherent 
vitality, is the foundation of good teeth. As 
to the influence of the varying state of the health 
on the teeth, I need only remind you that during 
the time of gestation and for a short time after- 
wards, when the mother has gone through a long 
period of lowered vitality, the teeth show marked 
signs of lessened resistance. 

Having made the observations previously 
mentioned in this paper, I naturally wanted 
to know what other American dentists thought 
on the subject. I therefore selected dentists 
practising in various sections of America, begin- 
ning with those practising in districts practically 
the same as that in which I made my first observa- 
tions. To them were sent slips on which were 
printed my observations in the form of questions 
which gave no suggestion of the nature of reply 
expected. They were as follows : 

In your opinion, how do the teeth of the white 
Americans compare with those of the black : 

Are the teeth of the whites whiter or darker ? 

Are the extractions of the whites more or less 
difficult ? 

Are the malocclusions of the whites more or less 
frequent ? 

Are the third molars of the whites larger or 
smaller ? 

Are the interdental spaces of the whites more 
or less pronounced ? 

Dr. Colby Heard of Tuskegee, Ala., a town in 
the Black Belt, made famous by Booker T. 
Washington, agrees with the writer in the 
following points: In case of the whites, ex- 
tractions are less difficult, the third molars are 
smaller, and the interdental spaces less pro- 
nounced. 

Dr. A. P. Williams of Tuskegee, Ala., finds 
that in case of the whites extractions are less 
difficult and malocclusions are more frequent. The 
interdental spaces are less pronounced. 
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. From another section of the South, probably 
a thousand miles distant from Alabama, I received 
the following replies : 

Dr. J. E. Applewhite, Newport News, Va., 
says that in ease of the whites extractions are 
less difficult ; malocclusions are more frequent ; 
third molars are smaller ; interdental spaces are 
less pronounced. 

Dr. B. J. Pressy of Newport News, Va., states 
that in case of the whites there is no difference 
in colour; malocclusions are more frequent ; 
third molars are smaller; interdental spaces are 
less pronounced. 


Dr. S. H. Guilford, Dean of Philadelphia Dental ` 


College, from which institution I had the honour 
to graduate, agrees with the writer in one obser- 
vation, namely, that the teeth of the negro are 
whiter, holding just the opposite opinion con- 
cerning the other observations. 

Dr. M. W. Foster, Dean of the Baltimore College 
of Dental Surgery, states that as to colour the 
teeth of the two races are about the same, and 
that the third molars of the whites are smaller. 

Dr. Jas. F. Hasbrouck of New York City, one of 
America's most noted specialists on extraction of 
teeth, states that in ease of whites the colour is 
variable ; extractions less diffieult ; malocclusions 
more frequent; the third molars are smaller 
and the interdental spaces are less pronounced. 

Dr. J. R. MeNeille of New York City, a noted 
dental specialist on extraction of teeth, says 
that the teeth of the whites are whiter; extractions 
less difficult ; malocclusions more frequent ; the 
third molars are smaller, and the interdental spaces 
less pronounced than in the case of the negro. 

Dr. C. E. Bentley of Chicago, Ill, notes no 
difference in colour of teeth of the two races. 
He finds malocclusions more frequent in the 
whites and the interdental spaces more pro- 
nounced in the teeth of the negro. 

The frank and unbiased replies from men 
high in our profession have convinced the writer 
that his observations were not imaginary. 

I wish now to justify the last conclusion that 
my observation has forced upon me, namely, 
that the teeth of the purest type of the American 
negro (the unadulterated type) are better pre- 
served than those of the mixed bloods. I have 
not reached this conclusion from a few isolated 
cases, but for all the years of my professional 
life, day after day, I have had the opportunity 
to observe, not merely in hundreds but in thou- 
sands of cases—75 per cent. of my practice being 
composed of negroes. 

By the process of miscegenation the pure 
type of the American negro is gradually giving 
up some of the ethnic qualities of his teeth, just 
as by intermixing he is giving up the ethnic 
qualities of his kinky hair. In the process of 
race admixture in America the hair of the negro 
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can be traced through all grades from the African 
kinks to that of the straight-haired Caucasian. 
After a similar manner changes in the teeth: of 
the pure type of negro may be traced by blood 
admixture. Miscegenation tends to weaken the 
health of the product primarily, and therefore 
the teeth of that product, which is in keeping 
with the biological law. In regard to this par- 
ticular subjeet I have ought the recent experi- 
ences of the medical profession in verification 
of the biological law. 

Dr. George C. Hall, a. prominent surgeon of 
Chicago, in reply to inquiry, makes the following 
statement: “ Relative to the recuperative power 
of the typical Negro after a surgical operation 
or a transfusion, as compared with the mulatto 
or white, I am of the opinion—based upon an 
experience of over twenty years in surgical work 
in the Provident Hospital—that the black negro 
has by far the greater power of resistance." 

Dr. John A. Kenny, Medical Director of Tuskegee 
Hospital, Tuskegee, Ala., situated in the Black 
Belt, in reply to inquiry in regard to the resistive 
power of blacks and mixed-blooded negroes, states 
that his opinion, founded on observations, is 
that the balance is in favour of the pure-blooded 
blacks. He says further: ‘I have noted in 
operations at our hospital that we have less 
trouble in post-operative treatment with the 
blacks who come to us from the rural districts 
than with mulattoes.” 

Dr. W. A. Warfield, Surgeon-in-Chief of Freed- 
men's Hospital, Washington, D.C., says that 
his experience, gained wholly in that hospital, 
is that the difference in the recuperative power 
between the two classes mentioned is slightly 
in favour of the blacks. 

Dr. E. P. Roberts, a physician of wide experi- 
ence, and who was in the service of the Depart- 
ment of Health of New York City for a number 
of years, has made observations concerning the 
resistive power of the blacks and mulattoes with 
regard to certain diseases. With reference to 
tuberculosis and neurasthenia, he states that in 
tuberculosis the typical negro possesses a greater 
degree of immunity and responds more readily 
to treatment than mulattoes or mixed-bloods. 
The blacks are practically exempt from neuras- 
thenia, and where encountered it is less difficult 
of treatment. Among the mulattoes or mixed- 
bloods, the opposite condition obtains—the 
disease is more prevalent and responds more 
slowly to treatment. 

Judging from opinions herein expressed and 
based on knowledge gained from many years 
of experience, one may safely conclude that the 
pure type of American negro is superior physically 
as a class to the mixed-bloods. As to the better 
state of preservation of their teeth there is no 
doubt to one who has observed. 


| SECTION I: MECHANISM OF MASTICATION IN MAN 


63 


PAPER ON 


THE BEARING OF A “THEORY OF MAXIMUM SHEAR” 
ON THE MECHANISM OF MASTICATION IN MAN 


By D. M. SHAW 
COMMUNICATED BY A. W. WELLINGS, L.D.S., M.D.S. BIRM. 


THE suggestion that knowledge of the morphology 
and chewing mechanism of human teeth could be 
advanced by what was for shortness, called a 
“ Theory of Maximum Shear" was first noted in 
1912 (Dental Record, vol. xxxii, p. 613). A start- 
ing-point was taken in the proposition that the 
teeth were evolved mainly from their functional— 
and not their »sthetic—value : that they had 
won their shapes and places, not for what they 
look like, but for what they can do. If that be 
granted, it is then obvious that a more intimate 
study of all the mechanical or dynamical factors 
is a most promising way of arriving at a fuller 
understanding of the masticating apparatus. 

In the ease of man's teeth, the opportunities 
for close study are better and, on the whole, less 
diffieult than those available in other animals ; 
statements made on the functional meaning of 
the tooth-forms of even familiar animals are often 
based upon guesses and conjectures which could 
only be tested or verified, if at all, by prolonged 
and tedious research, so far unattempted. In the 
controversies that turn upon the evolution of 
mammalian teeth, eminent zoologists, when dis- 
cussing the origin and gradual progress in the 
phylogeny of a new or changing. morphological 
feature in particular teeth, do not hesitate to 
support the argument by saying that the modifica- 
tion arose and persisted because of its utility in 
this or that more or less vaguely specified way. 
By studying the smaller morphological changes 
that have taken place, and may now be taking 
place, in man's teeth, some at least of the adaptive 
modifications can be more precisely interpreted 
as having each a certain specific utility. It should, 
then, be worth while attempting further to test 
the judgments formed, both by observation in the 
mouth and by experimental trial with a properly 
constructed machine. The method of Lyell in 
historie geology has been marvellously fruitful in 
modern biology : why should not odontology be 
studied more from a dynamical rather than 
mainly from a statical or a classifying standpoint ? 

All the teeth have on their lingual and buccal 
walls eonvex or concavo-convex surfaces that, 
by deflecting hard food fragments, shield the gum 


from injury. Ifthe amount or degree of convexity 
found on the permanent teeth just suffices to act 
as a food-deflecting and gum-shielding device, 
then, a priori, the deciduous teeth, because of their 
shorter crowns, ought to exhibit a greater degree 
of convexity. And that is the condition actually 


found in the well-known bulging convexity 
described in connexion with the ‘ constricted 
neck." In a paper published in 1909 (Dental 


Record, August), recording evidence that the con- 
stricted neck was a gum-shielding adaptation, the 
explanation given in dental textbooks that the 
constricted neck was due to the ** abrupt termina- 
tion ” of the enamel in a “ thick edge ” was in- 
cidentally shown to be anatomically misleading 
and incorrect. That paper has not yet been 
honoured by any criticism. In a later paper the 
normal oeclusal relationship of the lingual cusps 
of upper premolars, described as observed, was 
found to differ from the relationship given in text- 
books. The normal *' skewing ” of first premolars 
was also described. The points recorded have 
since been examined and verified by observers 
of accepted authority. 

Those instances are given as being in a sense 
some of the by-products of the author's maximum 
shear theory, which attempts to bring into clear- 
ness the central idea that in the human dental 
mechanism there is a dominant mechanical prin- 
ciple or condition around which many of the 
morphological features and functional details can 
be grouped. The new hypothesis has been stated 
as follows : In man’s dentition the cusped teeth 
as well as the incisors are adapted and normally 
used to secure the dominant condition that the 
shearing stresses—not the compression stresses— 
are at a maximum. The proposition aims at 
throwing light on the science of the teeth in regard 
to their efficiency in comminuting food, the precise 
jaw movements that are habitual, and the func- 
tional meaning or value of the morphology in 
mass and detail. So long as the field is held by 
the notión that the cheek teeth in function act 
mainly by crushing, elucidation of the functional 
meaning of cusp forms is likely to be unnecessarily 
delayed. 
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The external cusps, along with the twelve 
anterior teeth, form the shearing blades in the 
mechanism, the series of blades presenting in each 
jaw a continuous and practically unbroken line 
of cutting-edges. The conditions make that a 
shearing action so very obvious in the case of 
anterior teeth are (1) a certain amount of acute- 
ness or sharpness in the cutting-edges of the 
opposed blades, and (2) the opposed cutting-edges 
(that act in shear) overlap or pass one another 
as scissors-blades do. Now both of those condi- 


tions hold also for the external blades or cusps ` 


of the cheek teeth. I find that—contrary to the 
belief generally implied and sometimes stated— 
the sharpest cutting-edges are to be found on the 
eusped teeth, not on the incisors. "Then as to the 
overlap—the amount of overlap is less, but that 
makes no difference in a close shear, the work of 
which is finished the instant a pair of opposed 
cutting-edges have passed one another. 

Having found that the static conditions for shear 
—the required form and relationship of '* tool" 
surfaces—are present, we next inquire whether the 
kinematical conditions are favourable for shear. 
When the cusps in a normal sound dentition have 
become worn and flattened, a change can be 
observed to have taken place in the character and 
direction of the habitual movements of the man- 
dible. Flattening of the cusps involves a changed 
direction of the cutting angles, and the external 
cutting-edges are gradually shifted outwards. My 
hypothesis then affords a clear explanation of 
those characteristic modifications of the masticat- 
ing movements in advancing age, wherein the worn 
and deteriorated machine endeavours, by a more and 
more laterally directed thrust, to close up the failing 
shear and maintain the optimum shear available. 
This explanation fits all the dynamical conditions. 

In the upper jaw we have externally a con- 
tinuous curved line of cutting-edges against which 

. a corresponding series in the lower arm can at any 
point be so brought to bear as to act as a shearing 
mechanism. Does the presence of the internal 
row of eusps tend to prevent or depreciate the 
shearing action ? The shear is certainly not pre- 


vented, and probably is hardly depreciated ; or at. 


least hardly more depreciated than, for example, 
in the case of those anterior teeth that happen to 
have a pronounced cusp-like elevation of the 
cingula. As the internal cusps act largely by shear 
(blunter and more imperfect shear no doubt), it 
‘is correct to say that hard and tough food is 
broken up mainly by shearing stresses, and not 
mainly by compression or crushing stresses. I am 
not at all implying that some “ crushing " does 
not normally take place with the cusped teeth. 
True crushing mostly takes place in the preliminary 
manipulation of large morsels. But such crushing 
could take place, and in some animals does take 
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place, just as efficiently with flat or round-surfaced 
teeth, and as unlike human teeth as it is possible 
to conceive. Even in that half-acknowledged 
“poor relation " of ours, the gorilla, where the 
terrific jaw muscles have overmastered all refine- 
ment of cusp form, the blunt bunodont crushers 
can operate to some small extent by shearing 
stresses. 

Another word, *'grinding," is often applied to 
cusped teeth as a fairly complete explanation of 
their function. If there is any reasonably clear 
or useful meaning in the word “ grinding” as 
applied to the functional action of teeth, it should 
mean the extreme reduction of food particles that 
are already small or have been previously some- 
what reduced. "The truest grinding, in the exact 
meaning of that term, is that which is done when- 
ever the teeth grind and abrade one another, and 
when no food can possibly be between the actual 
grinding surfaces. In this inevitable and mainly 
deteriorating action of true grinding, the only com- 
pensating useful function is that of helping to main- 
tain an efficient degree of sharpness on the cutting- 
edges, which in effect counteracts in some degree the 
tooth-blunting attrition caused by the food itself. 

Allowing that the familiar terms “ crushing ” 
and ‘‘ grinding ” may properly express some 
functions of the cheek teeth, it by no means 
follows that we should ignore other functional 
actions equally important, and, as I believe, much 
more illuminating. If a work diagram of the 
normal chewing stroke or cycle were constructed, 
it would be found on the average that the largest 
area of useful work corresponds to that position 
in which the outer shear blades of the lower teeth 
are just about to pass their upper opponents in 
the inward and upward masticating thrust ; par- 
ticularly so in the earlier life period, when the 
nutritional demand and the need of efficiency are 
greatest, and before much deterioration by wear 
has taken place. 

In analysis of the mechanism, I turn now to 
brief consideration of a fundamental point, that 
is, the degree to which the reduction of food-stuff 
is normally carried in mastication. Knowing that 
the normal human dentition (to which attention 
is here confined) is adapted to comminute food to 
a fine degree, we need pay no attention to what 
can be and is done by “‘ bolters " and hurried or 
crippled eaters. Probably nowhere among the 
mammals should we find that tough food is finely 
comminuted by an animal whose dental armament 
consists mainly of a single row of blades or cusps 
in each jaw. The reason usually accepted is that 
a row of lingual eusps is required in addition, to 
act as “ crushing " instruments. What I desire 
to point out is, that what is most urgently needful 
is not a series of crushing cusps, but elevated 
points or cusps to help the tongue in holding the 
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food in exact position, so as to make possible its 
further reduction chiefly by the shearing blades. 
The tongue, helped by the cheeks, lips, ete., can 
hold the larger fragments in position without risk 
of wounding itself; for finer reduction an inner 
row of special ** holders " is required. 

That the tongue by itself is a very inefficient 
instrument for holding small food fragments in 
position can be attested by any one who has had 
the misfortune to lose all his cheek teeth. "Then 
the work of fine reduction—by the anterior teeth 
alone—is tedious, and performed in a conscious 
and niggling manner ; the free rhythmical activity 
of normal function is absent. If these upper 
anterior teeth should happen to be furnished with 
those cusp-like elevations of the cingulum already 
spoken of, masticating efficiency will be increased, 
not because the cuspules act as "7 crushers,’ but 
chiefly because they assist the tongue in holding 
the smaller fragments in proper position for 
further reduction. The most essential function 
of the lingual eusps is a food-holding and food- 
supporting one in the reduction of tough food. 
The cutting-edge of each external cusp lies in a 
plane; the cutting-edge of each internal cusp 
does not lie in a plane, but is crescentic, the con- 
cavity of the crescent being turned outwards to 
hold the food in best position against the inward 
and upward thrust of the lower teeth. Further 
experiment and observation since that view was 
_ first stated have strengthened my belief in it, 
and as soon as practicable the crude apparatus 
I used should be supplemented by a finely made 
machine, so that what actually happens to tough 
food under the conditions can be demonstrated 
to others. 

Touching briefly the subject of lingual cusp 
evolution in the light of facts above stated, the 
question arises, To what size or prominence must 
a eusp develop in order to reach a food-holding 
(tongue-assisting) value or function ? It so hap- 
pens that in many human dentitions, both milk 
and permanent, we have a cusp of very great 
variability in size. This is the well-known * fifth 
eusp " on superior first molars and second milk 
molars, called by Carabelli the tuberculus anomalus. 
Examples may quite frequently be seen in all 
degrees of progression (or regression, if so it may 
be), from a mere line or hardly distinguishable 
depression on the enamel, to a well-shaped cusp 
that is sometimes as long and pronounced as any 
other on the crown. 

When this cusp is large its utility is obvious, 
and we do not hesitate to say that it persists 
because of that utility. But when it is indicated 
by nothing more than a barely distinguishable 
depression, what then is its utility ? It may 
progress in evolution and become a notably useful 
eusp, but we cannot say that in the meantime it 
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is allowed to hang about in the phylogeny merely 
in the expectation of getting something to do by 
and by. Harmless or * neutral" it may be, but 
why wait about always at that particular locus, 
and on that particular tooth ? No: our touch- 
stone of utility should be as infallible for the grain 
of metal as for the ounce, it should explain the 
bastion wall as well as the turret. 

However near the cusp origin we go--if the 
locality is marked by nothing more than a faint 
concavity or bend in the enamel, it will yet have 
a utility (that can be tested and proved) in shield- 
ing the gum tissue by deflecting hard food frag- 
ments. When a hard or sharp food fragment is 
driven upward or gumward by the lower teeth, 
it is deflected tangentially, and may abrade the 
gum tissue or may merely rub it in healthy stimula- 
tion. Whether the direction of impact is harmless 
or injurious will often depend entirely upon a 
difference of no more than a few degrees in the 
inclination of the enamel surface on the lingual 
wall. Therefore a very slight modification—con- 
cavity or convexity—will be advantageous from 
the beginning. Odontologists believe that the 
lower lingual cusps have led the way in evolution. 
The opposing lower cusp—the mesio-lingual of M 1* 
and the longest lingual cusp in the mandible—can 
then operate with less risk to the palatal gum 
tissue. The bend becomes a groove ; a better 
deflecting prominence begins to take shape, and 
the evolving new cuspule acquires, in addition to 
its food-deflecting utility, a food-holding one. 

On the temporary molar the size and shape of 
any fifth cusp is observed to be nearly always 
duplieated on the permanent molar following it, 
and the relationship of the opposing lower tooth 
is alike in the two dentitions. This is a good 
example of homoplastic agreement, depending, as 
Lankester puts it, * on a common action of evok- 
ing eauses or moulding environment on such 
homogeneous parts, or on parts which offer a like- 
ness of material to begin with." But the diffi- 
culty, it seems to me, has been to trace in the 
lower steps or beginnings any definite utilities by 
which an evolving cusp might be supposed to 
climb into prominence and an obvious crushing 
or other function. The new evidence and ideas 
here brought forward suggest that in lingual cusp 
evolution the order sometimes has been, first, a 
slight surface modification which better shielded 
gum tissues; second, a gradual development of 
this feature, by which in addition to gum-shield- 
ing, it began to be helpful to the tongue in holding 
food in position ; and, third, a further develop- 
ment of the food-holding prominence to true cusp 
size, by which it acquired the additional usefulness 
recognized as ‘‘ crushing,” etc. These considera- 
tions, backed up by the oral and extra-oral experi- 
mental evidence, will be found to throw an entirely 


E 
E 
d 


66 
new light on the cingulum hypothesis and to give 
it the strongest support. 

'The presence of the tongue-protecting ** umbicle" 
shows that in the later stages of the evolution of 
man's cusped or pointed teeth there has been a 
constant striving to attain or preserve an optimum 
sharpness. Sharpness is essential in any mechan- 
ism governed by shearing stresses ; it is far less 
essential in a crushing machine. The umbicle as 
a device for shielding soft tissues within the cheeks 
is somewhat crudely represented by the modern 
“ safety razor" for shielding soft tissues outside 
the cheek. A description of the umbicle, and its 
interpretation, is to be found in the current number 
of the Dental Record. In various species of monkeys 
there are cusp ridges with a decidedly closer 
resemblance to the umbicle than that observed 
on the teeth of apes. The more slender cusps 
obviously require strengthening buttresses, but 
whether or no those ridges act also in shielding the 
tongue, I here offer no opinion, although it does 
not at all affect my belief in the fact that man's 
umbicle does shield the tongue. It is not unlikely 
that the way may be pointed towards a wider 
generalization. 

In the evolution of man's chin, the value of 
certain dynamical factors which in part support 
the maximum shear theory has been noted briefly 
in Nature, July 23. Not only is the chin mass— 
at the outer end of the jaw-lever's long arm—very 
favourably situated for acquiring momentum, but 
this unquestionable vector quantity reaches a 
maximum value just at that position in the shear- 
ing stroke where the resistance or effective food- 
strain is greatest. One might be almost tempted 
to eall the chin man's masticating hammer. But, 
as noted in the communication referred to, there 
are other and more subtle utilities of a ** balancing ” 
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and “ steadying " kind which have their physical 
basis in the chin’s mass. With this definite 
dynamical factor to work upon there should 
emerge into clearness a more exact interpretation 
of the chin as having been evolved in the physio 
logical and psycho-physiological refinements of 
mastication and speech. 

To conclude : I have called that line (or curved 
surface) in which the external cutting-edges of all 
the maxillary teeth normally lie, “ the line of 
maximum shear." It is along that fixed line on 
the upper teeth that the externàl blades of the 
movable lower arm seek to deliver at any point 
a thrust of maximum shearing value. The highest 
masticating efficiency—-and to that extent the 
good health—of the dental apparatus depends 
upon preservation of the integrity of that curved 
line. It is common knowledge that any breach 
in its integrity tends to encourage conditions that 
may become destructive, and that are in some 
cases æsthetically objectionable. Yet it cannot be 
stated as a fact that the malposition of one or 
more teeth will inevitably or of necessity be fol- 
lowed by any or a single one of those inimical 
conditions. The one thing that does inevitably 
accompany any displacement of a tooth or teeth 
from the normal position is that the shearing 
efficiency is depreciated, not always or necessarily 
at the displaced tooth, but unfailingly at some 
locus along the damaged line of shear. It is this 
unique feature, the unbroken double line of verti- 
cally inclined shearing edges, that in my view 
mainly supports the claim of the human dental 
machine to be regarded, in respect to the valu- 
able features of simplicity, economy of space, of 
material, and of muscular effort, as the finest 
food-comminuting mechanism in the known world 
of living things. 
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A CONTRIBUTION TO THE STUDY OF THE TEETH OF 
THE AUSTRALIAN AND TASMANIAN ABORIGINALS 


BY BROOKE NICHOLLS, M.A.C.D., D.D.Sc. 


OF THE ANATOMY DEPARTMENT OF THE UNIVERSITY OF MELBOURNE 


PAR ECL 


INTRODUCTION 


Or all the work which has been done on the 
Australian and Tasmanian aboriginal teeth, 
there has been no practical co-ordination in the 
method of taking dental measurements and of 
making observations. 

One of the main objects of the present com- 
munication is to refer in detail to what appears 
to be the most practicable method for taking such 
measurements and for making observations suit- 
able for future reference. 

All the recorded measurements were estimated 
by means of sliding callipers with fixation 
apparatus. 

Where possible all results were worked out 
biometrically by Mr. L. W. G. Büchner of the 
Physical Anthropologica! Department of the 
Melbourne University, to whom I have to express 
my thanks. i 

I have also to thank Professor Berry for his 
kindly eicouragement and interest in the work. 


SOURCES OF THE MATERIAL OF THE 
PRESENT PAPER 


The material which has been utilized, together 
with its present location, is as follows : i 

(1) The series of Australian Crania, in the 
Anatomy Museum, Melbourne University, and in 
the Victorian National Museum. 

(2) The Tasmanian Crania* in the Hobart 
Museum, the Launceston Museum, and also a 
series of skulls from Oyster Cove, now in the 
possession of Dr. Crowther, Hobart. For per- 
mission to examine the skulls in the Anatomy 
Museum, Melbourne University, I have to thank 
Professor Berry, who also allowed me to examine 
the Tasmanian skulls, the property of Dr. Crowther, 
then temporarily in his possession. 

For permission to examine the skulls in the 

* For a description of these skulls see Berry and 
Robertson's Atlas of “ Dioptrographie Tracings in Four 
Volumes of Fifty-two Tasmanian Crania." 


Melbourne and Launceston Museums, I have to 
thank the respective Curators, R. H. Walcott and 
W. W. Scott. 


OBJECTS 


The objects of the paper are as follows : 

(1) Measurements made for the purpose of 
determining the relative length of the dental arch 
to its breadth, and of correlating the size of the 
teeth with the arch in the Australian and Tas- 
manian aboriginal skulls. 

(2) Measurements of the length and breadth of 
the oeclusal or masticating surfaces of the molar 
series of teeth in the Australian and Tasmanian 
aboriginal skulls. 

(3) To institute a comparison between the molar 
teeth of the anthropoid apes, Pithecanthropus 
erectus, Homo  primigenus, Homo fossilis, and 
Homo sapiens. 


OBJECT (1). Measurements of the Superior Dental 
Arch and Relation of Sz? of Teeth to Arch 


With regard to the first object of the paper, it 
is my intention to ascertain the relation of the 
length of the normal arch to its breadth, and the 
relationship of the teeth to the size of the arch. 

The method of estimating the various observz- 
tions is as follows : 


Relation of Length to Breadth of Dental Arch 


(1) The points from which the measurements 
are made are those indicated by Campion? as 
follows : 

Length. ‘The distance from the mesial ex- 
tremity of the cutting-edge of the central incisor 
to the centre of the distal margin of the masti- 
cating surface of the first molar on the same side." 
This length measurement is an arbitrary one 
taken obliquely with a pair of ** Venier Callipers." 

Breadth. ‘The points most distant from the 
middle line on the buccal surfaces of the two first 
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bieuspids." The relation of length to breadth is 
expressed by the following index : 
Breadth x 100 
Length 


— breadth index of arch. 


Relation of Size of Teeth to Arch 


'The object here is stated by Campion to be as 
follows: ** To ascertain if the measurement of one 
tooth could be taken as a criterion of the size of 
the teeth of the entire denture, or whether the 
normal variation of such a measurement was so 
great that it was useless as a test for the abnormal. 

“The measurement is then divided into the 
bicuspid breadth of the arch and the result called 
the incisor-bicuspid ratio." 

Bicuspid breadth of arch 
Width of central incisor 

The individual measurements are recorded at 
the end of Table I, and the generalized results 
at the end of Table II. 


= Incisor bicuspid ratio. 


OBJECT (2). Molar Measurements, Length and 
Breadth 


The molar teeth of the Australian and Tas- 
manian aboriginal have frequently been investi- 
gated. In the present thesis I have adopted 
throughout the methods given by Black? for 
taking molar and other dental measurements. 
'The measurements herein recorded will, therefore, 
eorrespond in the main with those of other in- 
vestigators. 


Measurements of the Molar Teeth (Black) 


* Mesio-distal diameter of crown." The extent 
from mesial to distal in the greatest diameter or 
at the points of proximate contact. (This measure- 
ment I have referred to as ‘ the Length " through- 
out this present paper.) 

"The bucco-lingual diameter." This measure- 
ment was taken at the greatest diameter of the 
crown in the direction mentioned from mid- 
lengths of buecal and lingual surfaces, or greatest 
width at which calliper blades are separated. 
This is referred to as ** the Breadth.” 

The observations which have been recorded on 
the molar teeth are given in Table I. They are 
twenty-four in number, and are as follows : 

(1) The length of the first right upper molar 
(R.U.M.,). 

(2) The length of the first left upper molar 
(L.U.M.,). 

(3) The breadth of the first right upper molar 
(R.U.M.,) 

(4) The breadth of the first left upper molar 
(L.U.M.). 

(5) The length of the second right upper molar 
(R.U.M.). 
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(6) The length of the second left upper molar 
(L.U.M.,). : 

(7) The breadth of the second right 
molar (R.U.M.,). 

(8) The breadth of the second left upper molar 
(L.U.M..). 

(9) The length of the third right upper molar 
(R.U.M.). 

(10) The length of the third left upper molar 
(L.U.M.3). 

(11) The breadth of the third right upper molar 
(R.U.M.). 

(12) The breadth of the third left upper molar 
(L.U.M.;). 

(13) The length of the first right lower molar 
(R.L.M.,). 

(14) The length of the first left lower 
(L.L.M.,). 

(15) The breadth of the first right lower molar 
(R.L.M.,). 

(16) The breadth of the first left lower molar 
(L.L.M.,). 

(17) The length of the second right lower molar 
(R.L.M..). 

(18) The length of the second left lower molar 
(L.L.M.;). 

(19) The breadth of the second right 
molar (R.L.M.;). 

(20) The breadth of the second left lower molar 
(L.L.M..). 

(21) The length of the third right lower molar 
(R.L.M.;). 

(22) The length of the third left lower molar 
(L.L.M.;). 

(23) The breadth of the third right lower molar 
(R.L.M.). 

(24) The breadth of the third left lower molar 
(L.L.M3). 


upper 


molar 


lower 


OnaEcT (3). Comparison of the Lengths and Breadths 
of the Molar Teeth of the Australian and Tas- 
manian Aboriginal with those of the Anthropoid 
Ape, Pithecanthropus erectus, Homo primi- 
genus, Homo fossilis, and Homo sapiens 


For the purpose of comparing the lengths and 
breadths of the Australian and Tasmanian molar 
teeth with those of other races, I have consulted 
the following authorities. For the measurements 
of the molar teeth of the Pithecanthropus, orang- 
utan, and gorilla, I have taken the figures given 
by Duckworth.* The measurements for the 
Prédmost specimen are given by Adloff *, those 
for Spy I and II by Fraipont *, those for the 
Krapina specimen by Gorjanovic-Kramberger *, 
the United States citizens by Black ?, the averages 
of all races by Terra *, whilst the Australian and 
Tasmanian figures are the original work of the 
present paper. 
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The results are set out for comparison in 
Tables VI to XI inclusive at the end of Part I 
of this paper. 


DESCRIPTION OF TABLES 


Table I shows the individual observations upon 
the molar teeth, and the measurements of the 


In the analysis of the measurements recorded for 
the molar teeth, biometrie methods have been 
employed throughout. 

Robertson,® in his work on the Australian 
skulls after examining them biometrically, says 
that (the methods of modern statistical investi- 
gation must be adopted in all future estimations 


PLATE I. Showing extreme reduction in size of the molar series of teeth in the 
skull of a Tasmanian aboriginal. 


dental arches in forty-nine Australian aboriginal 
erania. 

In the upper horizontal line is shown the 

‘arious detailed observations. In the columns 
on the extreme left, the original numbers, present 
location, and serial numbers are recorded in order. 
At the end of the table are recorded the measure- 
ments of the dental arches. 

The generalized results are shown in Table II. 
On the upper horizontal line in this table are 
recorded the serial number, nature of observation, 
number of specimens, minimum, true mean and 
probable error, standard deviation and probable 
error, and maximum figures for each observation. 

In Tables III and IV a similar series of observa- 
tions are recorded for the "Tasmanian teeth. 
These Tables are identical with Tables I and IT. 


for making intra-racial and inter-racial compari- 
sons." With this object in view the true mean 
of every molar measurement, together with its 
probable error and also its variability, i.e. the 
standard deviation and its probable error, has 
been ascertained. Robertson,’ and Berry, Robert- 
son, and Cross? 1, have dealt with this particular 
method of analysis, and their papers should be 
consulted for further particulars. 

In Table V the generalized results of molar 
measurements of certain Australian aboriginal 
crania have been calculated from the figures given 
by Klaatsch."* 

In Tables VI to XI inclusive the lengths and 
breadths of the molar teeth of the Australian and 
Tasmanian aboriginals are compared with those 
of other types. The results are given in a pro- 
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gressive series from the lowest to the highest for 
each of the race types selected for comparison. 


CONCLUSIONS 


With Regard to the Measurements of the Superior 
Dental Arch and the Relation of the Size of the 
Central Incisors to it 

Campion has shown that the mean of the breadth 
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of arch than the Caucasians. Further, the incisor- 
bicuspid ratio is relatively much greater than the 
Caueasian type. The figures also indicate that 
there is a greater width of the palate in the 
Australian. 

Keith '* has remarked on the fact that in modern 
civilized races there is a tendency to a narrowing 
of the palate and jaws. The figures of the present 
paper would seem to confirm this view. 


Pare II. 


indices of the superior dental arch of ‘ various 
races and various times " varies from 107 to 110. 
The true mean of the series of Australian aboriginal 
is here found to be 115:31 + 0:91. In correlating 
the size of the teeth to the arch, the same author 
found the approximate mean of 5:3 for all races. 
The true mean of the Australian is 6:25 + 0:83 
Campion gives the following figures for various 
race types: ^ 


Breadth Index Incisor 

of Arch Bicuspid 
New Hebrides 108-3 5-3 
English . 108-2 5:2 
Spanish 124-6 5:6 
French . 101-3 5:0 


An examination of these figures shows that the 
Australians, in the main, have a greater breadth 


Mandible of Tasmanian showing displaced third molar, the roots being 
buried in the base of the coronoid process. 


Measurements of the Molar Teeth of Australians 
and Tasmanians 


A study of the lengths of the Australian and 
Tasmanian upper molar teeth show that there is 
a diminution in size from the first to the third 
molar. (Plate I, page 69.) 

A similar diminution is seen in the Caucasi ns, 
but the variation is more marked than in the case 
of the Australians and Tasmanians. The breadth 
measurements of the molar series in both Australians 
and Tasmanians show little variation in size. In 
the Caucasians, however, the variation is more 
marked, and the third molar is a more narrow 
tooth than the second molar. The breadth of the 
first molar in the Caucasians has undergone very 
little change. It thus appears that in the 
Australians and Tasmanians the third molar has 
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the least dimensions in length, but the breadth of 
the three teeth practically remains the same. In 
the Caucasians the length of the molar series shows 
a marked decrease. The breadth has also de- 
ereased, but not in the same ratio. 

In the lower teeth it will be noticed that the 
lengths of the first, second, and third molars of the 
Australians and Tasmanians are identical. The 
length measurements of the same three teeth in 
the Caueasians are also almost identical, but as a 
series they are smaller than the molars of the 
Australian or "Tasmanian crania. The breadth 
measurements of the three lower molars of the 
Australian and Tasmanian are practically the same, 
but the Caucasian molars show a marked diminu- 
tion in breadth in comparison with the Australians 
and Tasmanians. 

'Thus it is seen that in the upper molar series in 
mankind the changes in size have mainly affected 
their mesio-distal diameters, whilst in the lower 
molars the reverse is the case, the bucco-lingual 
or breadth dimensions remarkably decreasing. 


The Size of the Molar Teeth 


Keith ? says that “ in a large-toothed race, like 
the extinet Tasmanians, the last lower molar is 
equal in size to the first ; the middle tooth being 
slightly smaller. In this race the front to back 
» measurement of the crown of the first lower molar 

may amount to 13 mm. ($ in.) ; in the Galley Hill 
man the crown of the first molar is only 11 mm., 
a eommon dimension in modern man, while the 
last molar is only 10:2, about the same size as the 
middle and second molar." Tomes ? also states 
that ‘ the second and third molars in such races 
as the Australian blacks are not smaller than the 
first," and in “the Paleolithic man of Spy they 
are actually larger." Snell D also says that the 
wisdom tooth in the Tasmanians shows no diminu- 
tion in size. 

Flower ® says that the teeth of the Tasmanians 
differ from other kindred in the tardy development 
and position of the posterior molar. "These teeth 
are generally of large size, but there appears to be 
too little room for them in the jaw, so that only 
in two out of eleven adult skulls, in which their 
condition ean be observed, are all of them normally 
placed ; in all the other cases one or more of the 
wisdom teeth are either retained beneath the 
alveoli or are in an oblique or irregular position. 
(Plate II, p. 70.) 

In another place he states that in the “ man of 
Spy, the molars increase in size as they go back- 
wards, instead of diminishing, and their three roots 
are very distinct characters which are Simian, and 
are only shown by a few low races (e.g. Australians) 
in which the last tooth is as big as the others." 
Flower's statement regarding the increase in size 


of the molar teeth of the man of Spy from before 
backwards is not borne out by Fraipont’s measure- 
ments. It is just the opposite to what he states, 
in fact, the upper teeth actually decreasing if any- 
thing. 

Klaatsch ! also noted that the third molar of 
the Australian aboriginal was of a ‘ generally 
larger size than in modern Europeans, reminding 
us of the palæolithic race of the Neanderthal type." 
Wiedersheim * says “ the molars in the Australian 
skull may still be found in a uniform series," or 
even increasing in size as we proceed backw-rds, 
in such a way that the wisdom tooth is the largest 
of the series. This is decidedly a pithecoid cha- 
racter, which is always found in the apes. 

Without multiplying instances further, it is clear 
that there is a strong opinion prevalent that the 
third molar in the Australian aboriginal skull is 
equal in size to the first molar. 

In the following Tables the measurements of 
the molar lengths and breadths of the Australian 
and Tasmanian are contrasted. An examination 
of the figures contained therein will show that these 
authors’ eontentions are not well substantiated. 


AUSTRALIAN 
Length Breadth 
U.M. 10°87 + 0:08 12-56 + 0:08 
UM 10:62 + 0:10 12:97 + 0:12 
U.M.a 9-52 + 0-15 12-12 + 0:15 
LM. 11:80 + 0-12 11-59 + 0:46 
L.M. 11-94 + 0:39 11:67 + 0:13 
L.M., 11:56 + 0:12 11-45 + 0-18 
TASMANIAN 
Length Breadth 
U.M4 11:14 +0 11 12-46 + 0-17 
U.M., 10:37 + 0:16 12°75 + 0°22 
OM 9-73 + 0:30 12-00 + 0-29 
L.M., , 12-00 + 0:16 11:86 + 0-16 
L.M., . 12-00 + *-00 11:50 + 0-00 
L.M.; d 11:80 + 0:22 11:40 + 0:27 


There is also a tendency to believe that the molar 
series in the Australian aboriginal, and especially 
in the more extinct Tasmanian native, increase in 
size from before baekwards. From an examina- 
tion of the foregoing Table it is clear that such is 
not the ease. In both the Australian and Tas- 
manian it is plain that there is a reduction in size 
in the upper molars, and if anything the same 
tendeney is seen in the lower series. The figures 
of the present paper are supported by Thomson,'* 
who says that ‘the wisdom molars are being 
gradually reduced in size, and in the character as 
first pointed out by Owen, whilst the second 
molar seems also to be undergoing a diminution in 
its diameter. Duckworth ? also remarks that this 
degeneration has commeneed in the gorilla and 
reaches its maximum in the Hominide. 
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hl - 7 E yo A ^ aen mo a DITE à 
TABLE IV. THE GENERALIZED RESULTS OF THE EXAMINATION OF THE MOLAR TEETH IN 


TASMANIAN CRANIA 


: | er 
ne d Nature of observation phis ee Minimum zoe pde: | een een Maximum 

1 R.U.M.,, length . $ ^ 10 10 11-10 + 0-14 0- 7 4- 0-10 12 

2 L.U.M., » e : ^ 14 9-6 | 11:114 + 0-11 0-64 + 0-08 12-3 

3 | R.U.M4, breadth . 12 98 | 12-41 + 0-20 1-04 + 0-14 13-5 

4 L.U.M4 Br F f ; 13 10 | 12:46 + 0:17 0-92 + 0-12 13:5 

5 R.U.M.,, length . : : 10 9 | 10:30 + 0:13 0:64 + 0-09 ll 

6 L.U.M., T . : : 8 9 10-37 + 0-16 0-70 + 0-11 11 

ih R.U.M.,, breadth . 1 : 10 10-3 12-50 + 0:19 0-91 + 0-13 13:4 

8 L.U.M.5 ; s , 8 10 12-75 + 0-22 0-94 + 0-15 13 

9 R.U.M. length  . ; ; 8 6-9 9-73 + 0:30 1:29 + 0-21 11:5 
10 L.U.M., * ; : : 10 7-4 9-40 + 0-27 01-31 + 0-19 11:4 
11 R.U.M., breadth . $ 8 TN 11:88 + 0-38 01:61 + 0-27 13-2 
12 L:U.M.5 5 10 9 12-00 + 0-29 01-38 + 0-20 | 13-5 
13 | R.L.M,, length 7 11-1 12-00 + 0-13 ` 0-52 +009 | 134 
14 L.L.M., à. 6 11-2 12-00 + 0-16 0-57 +011 | 134 
15 R.L.M.,, breadth 7 11 11:86 + 0:16 0-64 + 0-11 12-5 
16 L.L.M4 » 6 11:8 11:84 4- 0-19 0-69 + 0-13 12-5 
17 R.L.M.,, length 4 11-5 12-00 + 0-00 0-00 + 0-00 12-4 
18 L.L.M., * 4 11:5 12-00 + 0-00 0-00 + 0-00 12-4 
19 R.L.M.,, breadth 4 10-7 11:50 + 0-00 0:00 + 0-00 rat.) 
20 L.L.M., * 4 10-0 11:00 + 0-23 0-70 + 0-15 | 116 
21 R.L.M.,, length 5 10-3 11:40 + 0-27 0:80 + 0-19 | 123 
22 L.L.M., » 5 10-9 11:80 + 0-22 0-74 + 0:16 | 12:6 
23 R.L.M.,, breadth 5 10-3 11:40 + 0-27 0:80 + 019 | 117 
24. L.L.M., e. 5 10-3 11-02 + 0:22 0-74 + 0-16 11-7 
25 Length of arch 7 41-8 46-52 + 0-49 01-91 + 0-34 | 50 
26 Breadth of arch 7 00-50 52-29 + 0-41 01:66 + 0-28 55 
27 Ineisor width : 4 9-3 10-50 + 0-00 0-00 + 0-00 10-4 
28 Breadth ineisor of arch y 105-17 113-29 + 1:57 6-36 + 1:15 127:51 


TABLE V. THE GENERALIZED RESULT OF THE EXAMINATION OF THE FIGURES GIVEN BY 
KLAATSCH FOR MOLAR TEETH IN AUSTRALIAN ABORIGINAL CRANIA 


True mean and Standard deviation 
probab.e error and probable error 


Number of 


: Tinimum 
specimens Min 


| Maximum 
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TABLE VI 


Comparison of the Breadth of the First Upper 


Molar Tooth 


mm. 
Lappy LE e 9:5 
2. Krapina. L y 10 
3. Average of all races 7:8-12-8 
4. Predmost 10-75 
5. United States citizens 
(Caucasian) 11:8 
Jersey man. 12-0 
Spy II 12-12-5 


. Tasmanian aboriginals 12-41 - 
. Australian aboriginals 12-56 + 


| I 


conc 


0-20 
0-8 


Fraipont 
Gorjanovic- 

Kramberger 
de Terra 
Adloff 


Black 
Keith 
Fraipont . 
Nicholls 
Nicholls 


Comparison of the Length of the First Upper 


Molar Tooth 


mm. 


— 


. United States citizens 


(Caucasian) 10-7 


2. Australian aboriginals 10 + 87 

3. Jersey man. 11-0 

4. Spy I. : e 11 

5. Tasmanian aboriginals 11-1 + 0- 14 
6. Krapina ; 11-6 

7. Average of all races 9-2-14:5 
8. Spy II 12-12-5 

9. Predmost 12-25 


TABLE VII 


Black 
Nicholls 
Keith 
Fraipont 
Nicholls 
Adloff 
de Terra 
Fraipont 
Adloff 


Comparison of the Breadth of the Second Upper 


Molar Tooth 


mm. 


1. Average of all races 7:8-11:8 
Spy LE e 9-5 

3. Spy II 10:5-11 
4 Krapina . : 11:5 


5. United States citizens 11:5 
(Caucasian) 
6. Tasmanian aboriginals 12-5 
7. Australian aboriginals 12-9 
8. Jersey man. 13-0 
9. Pithecanthropus 
erectus . : 14 
10. Orang-utan (6 spec.) 15 
11. Gorilla (5 spec.) 16-0 


Se 
cp 


de Terra 
Fraipont 
Fraipont 
Gorjanovic- 
Kramberger 


Black 
Nicholls 
Nicholls 
Keith 


Duckworth 
Duckworth 
Duckworth 


Comparison of the Length of the Second Upper 


Molar Tooth 


mm. 
. Average of all races 


l 9-14 7 
2. United States citizens 
(Caucasian) x 9.2 
3. Tasmanian aboriginals 10-3 + 0-13 
4. Jersey man. ; 10-5 
5. Australian aboriginals A: 53 + 0-12 
6. Spy I. 
Fe Pithecanthropus ` 
erectus 12-0 
8. Krapina 12-3 
9. Spy II 12-5-13 
10. Orang-utan (6 spec.) 12-9 
11. Gorilla (5 spec.) 16-2 


de Terra 


Black 
Nicholls 
Keith 
Nicholls 
Fraipont 


Duckworth 
Gorjanovic- 
Kramberger 
Fraipont 
Duckworth 
Duckworth 


— ke 
kal © © 


- 
bo 


COND TR IN 


thi iau. Ne 


TABLE VIII 


Comparison of the Breadth of the 


. Average of all races 
. Predmost 


Spy I. 


. Spy Il 
. United States citizens 


(Caucasian) 


. Tasmanian aboriginals 11:88 + 
Australian aboriginals 11-90 + 
. Krapina d 


Jersey man . 
. Orang-utan (6 spec.) 
. Pithecanthropus 


ereetus 


. Gorilla (5 spec.) 


Molar Tooth 


mm. 
4:8-11-7 
9-0—10 


10-6 
0-28 
0-16 
12-2 


121,13 R 
14-1 


15:3 
16-25 


mm. 
. Average of all races 5-9-14-8 
. United States citizens 
(Caucasian) 8-6 
. Jersey man. 9:2 1, 9:3. R 
. Australian aboriginals 9:52. + 0-15 
Tasmanian aboriginals 9-73 + 0-30 
Predmost 10-75-12 
Spy IT. e 11 
: Pithecanthropus 
erectus i 11:3 L 
. Spy II 12 
. Krapina 12 
. Orang-utan (6 spec.) 13 
. Gorilla (5 spec.) 15-6 
TABLE IX 


oonan wo 


Third Upper 


de Terra 
Adloff 

. Fraipont 
Fraipont 


Black 
Nicholls 
Nicholls 
Gorjanovic- 
Kramberger 
Keith 
Duckworth 


Duckworth 
Duckworth 


Comparison of the Length of the Third Upper 
Molar Tooth 


de Terra 


Black 
Keith 
Nicholls 
Nicholls 
Adloff 
Fraipont 


Duckworth 
Fraipont 
Gorjanovic- 
Kramberger 
Duckworth 
Duckworth 


Comparison of the Breadth of the First Lower 


Spy I. 


: Average of all races 
United States citizens 


(Caucasian) 
Predmost 
Spy II 


; Dan aboriginals 1 


Heidelberg . 


. Tasmanian aboriginals 1 
. Krapina ; 


Molar Tooth 


Fraipont - 
de Terra 


Black 
Adloff 
Fraipont 
Nicholls 
Nicholls 
Nicholls 
Gorjanovic- 
Kramberger 


Comparison of the Length of the First Lower 


PRIE wu 


. Average of all races 
. Spy I. : i 
. United States citizens 


(Caucasian) 
Predmost 
Spy II 


. Heidelberg . 
Australian aboriginals 11:69 
. Tasmanian aboriginals 11:86 
. Krapina 4L 


IER 


Molar Tooth 


mm. 
8-3-12:2 
10-5 


11-5 


de Terra 
Fraipont 


Black 
Adloft 
Fraipont 
Nicholls 
Nicholls 
Nicholls 
Gorjanovic- 
Kramberger 


TABLE X 


Molar Tooth 


mm 
1. Average of all races 9-9-12-5 

2. Spy b, ‘ ; 10 

3. United States citizens 

(Caucasian) 10-1 

4. Predmost 9:5-11:5 

5. Krapina 10-7—12-1 

6. Spy II : : 11 

7. Jersey man. 11:5 ng, 11-75 1 
8. Tasmanian aboriginals 11:67 4- 0: ER 
9. Australian aboriginals 12-0 + 00 
10. Heidelberg . 12-5 


Seel SCH CE 


Molar Tooth 


mm. 
1. Average of all races 8:0—12-0 
2. Spy I. ? : 10 
3. Krapina 10-3—11 
4. United States citizens 
(Caucasian) 10-7 
5. Predmost ; 9-75—11-5 
6. Spy II d à 11 
7. Tasmanian aboriginals 11:5 + 00 
8. Australian aboriginals 11:83 + 0-42 
9. Jersey man . : 12-0 
10. Heidelberg . A 12-7 


TABLE XI 


Molar Tooth 


mm. 
1, Average of all races 8:0—15 
2. United States citizens 

(Caucasian) 9-8 
3. Predmost 9-5-11:5 
E eee 1h 
5. Spy II 11-12 
6. Tasmanian aboriginals 11-40 + 0-27 
7. Australian aboriginals 11-40 + 0-27 
8. Heidelberg . 11:4 n, 11:6 n 
9. Jersey man . i 12 


Molar Tooth 


mm. 
. Average of all races 7:8-13 
. Predmost 9-5-11 
. United States citizens 
(Caucasian) > 10-7 

Spy I. : d 11 

Bay II : : 11-12 

Tasmanian aboriginals 11:40 + 0-27 
. Australian aboriginals 11:55 + 0:12 
. Heidelberg . 12-4 n, 11-87 
. Jersey man. 13-0 n 


Comparison of the Breadth of the Second Lower 


de Terra 
Fraipont 


Black 
Adloff 
Gorjanovic- 


Kramberger 


Fraipont 
Keith 

Nicholls 
Nicholls 
Nicholls 


Comparison of the Length of the Second Lower 


de Terra 
Fraipont 


Gorjanovic- 
Kramberger 


Black 
Adloff 
Fraipont 
Nicholls 
Nicholls 
Keith 
Nicholls 


Comparison of the Breadth of the Third Lower 


de Terra 


Black 
Adloff 
Fraipont 
Fraipont 
Nicholls 
Nicholls 
Nicholls 
Keith 


Comparison of the Length of the "Third Lower 


de Terra 


Adloff 


Black 
Fraipont 
Fraipont 
Nicholls 
Nicholls 
Nicholls 
Keith 


l. Campion, G. G. 


c c 


i. 


. Robertson, A. W. D. “ 
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PART II 


INTRODUCTION 


IN previous observations upon the Teeth of the 
Australian and Tasmanian Aboriginals, little 
attention has been paid to practical methods 
of observation. 

One of the objects of the present paper is to 
refer to what appears to be the most practicable 
method for making such detailed observations. 
` The whole of the work has been carried out in 
the Physical Anthropological Department of the 
Melbourne University. 

I have to thank Professor Berry for his kindly 
encouragement and interest in the work. 


SOURCES OF MATERIAL OF THE 
PRESENT PAPER 


The material which has been utilized, together 
with its present location, is as follows : 

(1) The series of Australian crania in the 
Anatomy Museum, Melbourne University, and 
in the Victorian National Museum. 

(2) The Tasmanian crania * in the Hobart 
Museum, the Launceston Museum, and also a 
series of skulls from Oyster Cove, now in the 
possession of Dr. Crowther, Hobart. For per- 
mission to examine the skulls in the Anatomy 
Museum, Melbourne University, I have to thank 
Professor Berry, who also allowed me to examine 
the Tasmanian skulls, the property of Dr. Crowther, 
then temporarily in his pcssession. 

For permission to examine the skulls in the 
Melbourne and Launceston Museums, I have 
to thank the respective Curators, R. H. Walcott 
and W. W. Scott. 


OBJECTS 


In addition to measurements made upon the 
superior and inferior dental arches and all available 
molar teeth for comparison with other races of 
mankind (see Part I) observations upon the 
following pathological and anatomical conditions 
of the teeth were made. 

(1) The number of carious cavities. 
site and frequency in the individual teeth. 

(2) The frequency of alveolar abscesses. 


Their 


(3) The occurrence of pyorrhcea alveolaris. 
(4) The presence of tartar deposits. 

(5) The loss of teeth by tribal rite. 

(6) The degree of attrition. 

(7) The presence of lateral facets. 

(8) The number of cusps, when present. 


* For a description of these skulls see Berry and 
Robertson's Atlas of “ Dioptrographie Tracings in Four 
Volumes of Fifty-two Tasmanian Crania.”’ 


(9) 'The presence and significance of super- 
numerary teeth. 
(10) Pulp chambers. 


EXPLANATION OF TABLES 


The detailed examination for each individual 
skull for Observations 1 to 8 inclusive is given 
in Table I for Australian aboriginals, and Table 
II for the Tasmanians. Table III shows similar 
observations for the fossil men, Homo Spy and 
Homo Heidelbergensis. 

The first column on the left of the Table gives 
the original number of skull as tabulated in the 
Anatomy School of the Melbourne University 
and the Victorian Museum. The second column 
gives the number of teeth present in each skull. 
In the majority of the crania examined it was 
found that many of the teeth had dropped out 
of their sockets post-mortem. 

The value of keeping a record of the number 
of teeth present in each skull needs no comment. 

The third, fourth, fifth, and sixth columns show 
the details for the presence of dental caries. 

The tooth affected and the surfaces involved 
have been noted in every instance. Such 
abbreviations as R.U.M., for right upper second 
molar, and A.O. for approximo-occlusal surface 
or M.D.O. for mesio-disto occlusal surface, ete., 
will be readily interpreted by the dental practi- 
tioner. 

Under the column headed ‘ Degree of Attri- 
tion " will be found the terms Molar 2nd, Incisor 
3rd, ete., which need a word of explanation. After 
examining the series of crania it was found that 
the wearing of the occlusal surfaces of the molars 
and incisors could be divided into three stages 
or degrees of attrition, viz. first, second, and 
third. The details and significance of these 
several stages of attrition are dealt with under 
the separate heading * Degree of Attrition." 

The other columns explain themselves. 

The + sign refers to the presence of the lesion. 

The — sign to its absence. 


(1) DENTAL CARIES 


There is à general consensus of opinion that 
the incidence of dental caries bears a direct 
relationship to the state of civilization attained 
by any individual race of people. The higher 
the civilization, the higher the percentage of 
caries. Pickerill.! 

Mummery's ? investigations into the relation- 
ship between the condition of the teeth and into 
the diet of the various aboriginal races is still a 
classic on the subject, though published as long 
ago as 1870. 
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His table of results is as follows : 


Percentage of 
Skulls showing 


Race Carious Teeth 
Esquimaux 1:4 
Maoris Ä À ; - 3:0 
Indians of N. W. American Coast 3-9 
Fiji Islanders 5 : 5-2 
Northern Hindoos 5:9 
North American Indians 9-5 
Eastern Polynesians 11-4 
Southern Hindoos 14-0 
Zulus : 1 oy Cu Ru eM UE" 
Sandwich Islanders . : XS TT 10-0 
Australians 20.5 
Bushmen . 20-6 
Negroes (slaves) 20-8 
An examination of seventy-six Australian 


aboriginal crania shows that no less than twenty- 
seven presented carious conditions of the teeth, 
which represents a percentage of 35-4. This is 
15 per cent. more than that disclosed in the above 
Table. Such figures would indicate a “ high " 
civilization for the Australian aboriginal. But 
as Pickerill * states, such statistics cannot be 
accepted as indicating ‘“ exactly " the true state 
of affairs, ** as the proportion of sound to carious 
teeth is not given.” That-this. is the case is 
amply proved by the following facts : 

The total number of teeth examined by me 
was 1033 (Table I) and these showed seventy-five 
carious cavities, i.e. a percentage of 7-2, which is 
a great contrast to the 35 per cent. already 


enumerated. 


The following Table by Patrick ? is also of 
interest, as it shows the true percentage of carious 
teeth in the races mentioned : 


Number |Percentage 
of teeth | of carious 
examined teeth 


Race 


Patrick | Asiaties(including Malays, 
Chinese, Japanese, 


Armenians, Hindoos, 


and Burmese : 1 2.180 2-064 
Egyptians and Africans . | 3,306 3:418 
Polynesians and 

Australians 2,738 4:309 
Central Americans 3 930 4-872 
North Americans (includ- 

ing Esquimaux) . 27,362 5-093 
South Americans (includ- 

ing Tierra del Fuegians 

and Guanches) 6,719 -| 5-804 
Europeans (including a | 

‘ few modernsoldiers") | 3422 | 7:079 


Nicholls 1.033 7:2 


4:08 


Australian aboriginals 
Tasmanian aboriginals . 196 


I have also appended a Table (next column) of 
the relative numbers of the various teeth affected 
by earies in the Australian aboriginal, and also 
the position of the carious cavities. It will be 


seen that the molars are chiefly attacked, fifty 
cavities out of seventy-five being found in these 
teeth. Seventeen cavities were found in the 
bicuspids (premolars), five in canines, and three 
in the incisor regions. 

The lower incisors were exempt. It is in- 
teresting to note that thirty-two of the seventy- 
five cavities were occlusal and twenty-five were 
approximal. In the 138 Australian crania 
examined by Mummery? “ twenty-seven total 
cases of caries" were found, and he says that 
"fifteen cavities were found in approximal 
surfaces." He also mentions that ‘‘ twenty-eight 
of the crania showed destructive attrition, i.e. 
pulp chamber exposed." Under another heading 
(Attrition) I have shown that the teeth in thirty- 


TABLE SHOWING RELATIVE NUMBER AND Posi- 
TIONS OF CARIOUS CAVITIES IN ` SEVENTY-SIX 
AUSTRALIAN ABORIGINAL CRANIA 


| | | | 
| 
d l mg e 
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Be SR] _ 8 | a |a8| 28/73) 485) 3 
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one out of the seventy-six crania examined by me 
show the second and third degree of attrition 
(destructive attrition), i.e. where the enamel and 
dentine have been worn down until the pulp 
chambers of the teeth have been exposed. Of 
the twenty-seven crania exhibiting dental decay, 
nineteen are associated with the second and third 
degree of wear. 

It thus appears that in the Australian abori- 
ginal the degree of attrition of the teeth bears 
a very close relationship to the carious con- 
ditions affecting them. In fact, destructive 
attrition appears to be the chief factor in the 
ætiology of dental caries of the Australian abori- 
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ginal. Pickerill! has stated that such is the 
case in the teeth of the Maori with regard to 
alveolar abscess (a sequence of caries), and in the 
thirty-seven cases of abscess observed by myself 
F find that all are associated with destructive 
attrition. During the progress of the examina- 
tion it was also observed that cases of approximal 
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caries were often associated with approximo- 
occlusal cavities in adjacent teeth, in which the 
pulps had been exposed by excessive attrition 
(second and third degree). 

An analysis of my own figures and those of 
other observers indieates very strongly that the 
occurrence of dental caries in the teeth of the 
Australian aboriginal and the primitive races 
of mankind is due to conditions entirely different 
fromthoseoperatingupontheteeth ofthe Caucasian 
races of to-day. In the aborigines dental caries 
is, in the main, a disease of middle and old age, 
and one of its chief predisposing factors is 
“ natural " destructive attrition. 

In modern white people, dental caries is a 
disease of all ages, particularly early childhood, 
and mechanical attrition as a cause plays no 
part whatever. 

In the Tasmanian series, twenty-one crania 
were examined. These showed 196 teeth of which 
eight were carious, or 4°08 per cent. 


(2) ALVEOLAR ABSCESSES 
Thirty-seven cases of alveolar abscess were 
noted in the 1033 teeth examined. The greatest 
number occuring in any one skull was four. This 
number occurred twice, once in the lower, and 


Illustrating alveolar abscess due to destructive attrition. 
molars showing third degree of attrition. 
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once in the upper, jaw. The molar and bicuspid 
regions were mainly affected, but occasionally 
the lesion arose in connexion with an incisor. 
Alveolar abscesses in the Australian aboriginal 
arise mainly, if not solely, as the result of the 
severe attrition to which the teeth are sub- 
ected. 


The first and second 


Even the deposits of secondary dentine are 
worn away until the remnant of pulp left in the 
root canals can no longer respond fast enough 
to irritation. Pickerill ^ has also noted the 
connexion between attrition and alveolar abscess 
in the Maori crania. 

The pulps of single-rooted teeth appear to 
have more recuperative power than those of the 
multi-rooted molars. In cases of extensive 
abscesses, the apical end of the roots of the teeth 
show absorption due to the presence of pus. 
In the Tasmanian crania, 196 teeth showed three 
cases of abscess. 


(3) PYORRHŒA ALVEOLARIS 


Hopewell-Smith * states that it is a natural 
thing in man for the alveolar edge to become 
lost, **. . . and it is easy to mistake the macro- 
scopical appearance of jaws which show so- 
called early stages of pyorrhoea alveolaris tor 
those in which there were no evidence of the 
disease at all." : 

Bearing this statement in mind the crania of the 
Australian and Tasmanian aboriginals were care- 
fully examined. j 

In twenty-one Tasmanian crania, four cases 
of pyorrheea alveolaris were present, whilst in 


SECTION I: THE AUSTRALIAN AND TASMANIAN ABORIGINALS 81 


the seventy-six Australian crania it was present 
in no less than twenty-seven instances. 

The presence of this disease in such a large 
proportion of the crania was totally unlooked 
for. The absorption of the alveolar process and the 


cemental attachment of the tooth is destroyed, 
the bone of the alveolus wastes away. The 
chief cause of this lies in the thin free rim of bone 
encircling the necks of the teeth where “ there is 
little if any room to accommodate any medullary 
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Showing extensive absorption of the internal alveolar plate. 


Erosion 


has commenced on the exposed surface of the lingual roots of the molars. 


exposure of the roots was in one or two cases very 
extensive. Black 5 estimated 4 mm. as being the 
normal distance of the upper border of the alveolar 
plate from the enamel gingival margin of the teeth. 

This corresponded with the measurements (31 
to 4 mm.) that were made on two or three crania 
of young aboriginal subjects, in which a normal 
relationship between the alveolar border and 
the gingival margin of the crown existed. 

Pyorrheea is usually found in mouths free from 
caries. It is interesting to note, in this respect, 
that out of the twenty-seven cases of pyorrhcea 
found by me in the aboriginal crania, only twelve 
were associated with caries. This condition 
I have seen in the mouths of aboriginals at the 
Lake Tyers Station, and also amongst the half- 
caste remnants of the Tasmanian race now living 
on Cape Barren Island. 

Its essential feature consists of a ‘ ditch” 
around the necks of the teeth in which particles 
of food lodge. Fermentation ensues, the peri- 


tissue or Haversian canals." Its blood-supply 
is thus very scanty, and consequently its vitality 
very low. 

In the Tilbury skull (early Neolithic), all the 
molar teeth of the lower jaw had been lost during 
life through disease, very probably pyorrheeal 
as the remaining incisors and premolars show 
great attrition and deposits of secondary dentine. 
The individual was long past the ‘‘ meridian of 
life." Again in the skull of an old (?) man found 
at La Chapelle-aux-Saints (Neanderthal type) 
the molar teeth were lost during life, and no 
doubt pyorrhea was the cause. Measurements 
were not taken in all of the cases, a macroscopic 
observation being sufficient to ascertain the 
presence of the disease; yet in one or two extreme 
instances the distance between the points pre- 
viously mentioned measured 10 mm. It was 
noticed that the lingual roots of the upper molars 
showed the greatest amount of absorption. 
(Plate II.) 

F 
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The occurrence of such a high percentage of 
pyorrhea in a primitive race will no doubt be 
questioned. Miller, Colyer, Bland Sutton, Tomes, 
and others have shown that the disease exists 
in animals, more especially in domesticated beasts 
and animals in captivity. 

Hopewell-Smith,* states that ‘the function 
of the cingulum in the teeth of carnivorous and 
other mammalian forms is to protect the gum 
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the exposed pulps of teeth become calcified and 
the teeth worn to the neck without abscess 
formation," but ** where there is defective nourish- 
ment, extensive alveolar absorption is con- 
stantly observable.” | 

An examination of the casts of the lower jaws 
of Homo Spy and Homo Heidelbergensis in the 
Museum of the Anatomy School of the Melbourne 
University show a certain amount of absorption. 
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margin from injury by splinters of bone or hard 
substances, and goes on to say that “ it is probably 
the absence of cingula in the premolars and molars 
of the horse which accounts for the prevalence of 
certain forms of dental periostitis, which is com- 
mon when this animal is in a domesticated state, 
for small pieces of chopped hay, blades of grass, 
stalks of corn, etc., can easily penetrate the gum 
margins of these cheek teeth." 

Mummery ? after examining 132 Australian 
crania, states that ‘ he has met with every form 
of dental disease with which we are familiar 
among the English race." He also says ‘ that 
in native races living on highly nitrogenous food, 


The left upper central incisor has been removed during life, resulting in the loss of the socket. 


In the Spy specimen the inner alveolar plate oppo- 
site the distal root of the right lower molar has 
been absorbed away, revealing nearly half the root. 
In the Heidelberg man, the incisor and canine 
sockets on the labial surface present an immense 
amount of absorption, and these teeth are very 
little worn. à 
In the Tilbury skull (Keith®), all the molar 


teeth of the lower jaw had been lost during life 


through disease. Again, in the skull of La 
Chapelle-aux-Saints, the molar teeth were lost 
during life. It is possible that pyorrhcea alveo- 
laris played some part in this unexpected loss 
of teeth in early primitive man. 
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(4) TARTAR DEPOSITS 


In the seventy-six Australian crania examined, 
nineteen showed tartar deposits. In the twenty- 
one Tasmanian crania, only one exhibited any 
deposit. The tartar was usually slight in amount 


Spencer and Gillen, Roth, Brough, Smyth, and 
Curr also give details of the ceremony, some of 
them accompanied by illustrations. Schröder,’ in 
his inaugural dissertation on *' Die Künstliche 
Deformation des Gebisses," has referred to this 
practice, and mentions the names of the following 
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and mainly formed a thin rim around the neck 
of the teeth. 


(5) Loss or TEETH BY TRIBAL RITE 


The practice of knocking out the incisor teeth 
in the Australian aborigines in connexion with 
tribal ceremonies has been noted by many 
writers ; Howitt, Thomas, and Dampier, who are 
quoted by Hopewell-Smith,* give certain details 
with reference to this rite. 


Illustrating first degree of attrition. 


Note also supernumerary tooth 
between the two central incisors. 


investigators: Jung,* Ploss,* Waitz,!® Collins,!! 
Semon. 1? 

In nine of the Australian crania, teeth had 
been knocked out during life as part of some 
initiation ceremony. (Plate III.) The teeth re- 
moved during life in these particular skulls were 
as follows : 


S ALES 5 cases 
L.U.I., 2 cases 
RUE l case 


to 
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In one skull the special tooth was not recorded, 
and in one instance, in which the left central 
incisor was missing, the skull was that of a woman, 
** Queen Carrie," from the River Murray district. 
Mummery ? states that ** the practice of knocking 
out the right upper central incisor tooth was a 


B. ui Zu. 
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Garson 15 says, “ a point of interest, and perhaps 
of importance from a sociological aspect, is the 
absence of the two upper central incisors of the 
male skeleton, and the four upper incisors of the 
female skeleton in the College of Surgeons Collec- 
tions.’ With regard to these two cases, Flower 


PrATE V. Illustrating second degree of attrition and lateral facets. 


common.one amongst the native tribes of West 
Africa. 

With regard to the Tasmanian skull it has been 
questioned by some writers as to whether this 
ceremonial rite had been practised by the Tas- 
manian aboriginals. In 1793,La Billardére !? saw 
more than forty natives, in some of whom the 
upper middle incisor, and in others both of the 
upper incisors, were wanting (p. 320). Barnard 
Davis,!* in his paper on the Tasmanians, said 
there could be no doubt that the teeth in these 
skulls had been punched out ‘as is the case 
with some Australian tribes, and as is common 
among the Sandwich Islanders, for the alveolar 
process was absorbed and wholly effaced." 


thought that the two upper. central incisors for a 
male Tasmanian skeleton from Flinders Island 
had been removed during life, and similarly 
that in the female the upper four incisors had 
been extracted. Garson further says that “it 
would seem that similar initiation ceremonies 
existed among the Tasmanian as in the 
Australian tribes." Schröder,” also refers to 
this practice and gives a reference to the work 
by Waitz.!? 

On the other hand, Turner,!? in his work on 
the Tasmanian aboriginal, says, * obviously the 
extraction of upper incisors at puberty had not 
been practised by the Tasmanians.” 

In the Tasmanian crania examined by me 
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there was evidence in one particular skull of two 
incisor teeth being lost during life. 
Harper and Clarke 1? do not mention whether 


Second Degree. Those teeth in which the 
crowns were worn to such an extent that the 
roofs of the pulp chambers were becoming 
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they found that any incisor teeth were lost 
during life. 


(6) DEGREE OF ATTRITION 


During the examination of the teeth of the 
various crania, the wear of the incisal and occlusal 
surfaces was especially noted. As the work 
progressed, it became evident that this surface 
wear due to attrition could be roughly grouped 
into three stages or degrees. 

First Degree. Those teeth, more especially 
the molars, which showed the cusps to be worn 
away leaving a more or less flattened surface. 
(Plate IV.) 


Illustrating third degree of attrition. 


Note that attrition of the first molar 
has exposed root canals (in the floor of the pulp chamber), 


X 
outlined by deposits of secondary dentine. (Plate 
V.) 

Third Degree. In which the pulp chamber 
and secondary deposits were almost obliterated 
by wear, and the root canals filled with deposits 
or were exposed. (Plate VI.) 

The degree of wear varies with the position 
of the teeth. (Broca, mentioned by Topinard,** 
lays down four degress of wear, which, in my 
opinion, is slightly cumbersome.) In both the 
second and third degree the pulp has been en- 
croached upon, predisposing to such pathological 
conditions as caries and abscess. 

In the twenty-five crania which exhibited 
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carious conditions, the teeth in no less than 
seventeen cases were associated with the second 
and third degree of wear. Whilst the third 
degree of wear was commonly met with in the 


Not only the osteoblasts of the connective tissue 
in the large pulp cavities were active, but those 
of the root canal portion of the pulp tissue laid 
down lime salts. 


This is a physiological pheno- 


Kia. 


Fic. 2 


PLATE VII. Illustrating pyorrhoea alveolaris in the incisor region. 


Also the third 


degree of attrition in the incisor teeth. In Fig. 2, 9 to 10 mm, of tooth 
substance has been worn away, without causing pulp destruction. 


incisor region, it was comparatively rare in the 
molar series. The third degree of attrition in 
the incisors is well seen in Plate VII, Fig. 2, 
as much as 9 to 10 mm. of enamel and 
dentine being worn from the anterior eight teeth. 
'The remarkable vitality of the pulp and its power 
of response to stimulation by the laying down 
of repair tissue is well illustrated in this Plate. 


menon almost unknown amongst Caucasian races 
of to-day. 

An attempt was made to gauge the rate of the 
wear of the teeth amongst the aboriginals. In the 
right half of an upper jaw (Plate VIII) the wisdom 
tooth is seen to be just erupting, half of the crown 
(4 mm.) being out of the socket. 

The first molar shows the first degree of wear, 
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viz. the gradual disappearance of the cusps. 
If it is a fair assumption that the third upper 
molars are fully erupted in aboriginals at seven- 
teen or eighteen years of age (or perhaps earlier), 
then the first upper molar seen in the photograph 
had been in use eleven to twelve years. 

'The height of the crown of this tooth was 6 mm. 
Measurements taken of a few unworn or slightly 


`~ 
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PraTE VIII. Illustrating the rate of wear. 


The 
would apparently differ, as when the softer dentine 
of the tooth was reached the rate would increase, 
but this would be compensated for when the 
vicinity of the pulp was reached by the deposition 
of secondary dentine. 


rate of wear in the enamel and dentine 


Taking 1 mm. of wear every five or six years 


as a rough working average, and the height 


Wie. 2 


In Figs. 1. and 2 the first molar shows an advanced first 


degree of attrition, whilst the third molar has not erupted. 


worn first upper molar teeth gave a normal 
height of 8:5 mm. (One Tasmanian second upper 
molar slightly worn gave a crown height of 9-1 mm.) 
Black’s 5 averaged measurements for the height 
of the first and second upper molar teeth in 
Caucasians are 7-7 mm. for the first, and 7:3 for 
the second upper molars. Taking 8:5 mm. as 
the least height of the crown of the aboriginal 
first upper molar, this allows for 2-5 mm. wear 
during the eleven or twelve years this tooth 
has been in action. The second upper molar in the 
photograph measures 8 mm. in height and about 
half the height of its cusps are worn away. This 
tooth had been in use five or six years, so its 
height must have been above the average, and 
it was at least 9 mm. when unworn. We can 
therefore roughly reckon upon 1 mm. of dental 
tissue being worn down every five or six years. 


of the first upper molar tooth as 8:5 mm., then 
at the end of from forty to fifty years (the in- 
dividual being six years older) this particular 
tooth would be worn down to the gum level, 
which in Caucasian molars corresponds to a 
horizontal line drawn through the base of the 
pulp chamber. This would represent the margin 
between the second and third degree of attri. 
tion. 

Broomell 1° in describing the pulp cavities of 
the upper molar teeth, says “ the line of demar- 
cation between the pulp chamber and canals is 
always definite, the former occupying a central 
position in the crown and seldom extending 
beyond the cervical line." 

The extreme third stage of wear in which 
the whole of the pulp cavity has disappeared is 
one that is not often seen in the molar teeth, 


88 


but is of frequent occurrence in the anterior 
teeth. 

A typical individual of forty-five to fifty-five 
years would show the incisors in the third stage, 
and the molars well into the second. 

The third stage of wear in the molars would 
indicate old age, whilst loss of molars altogether 
with the absorption of the alveolus and a late 
third degree in the incisors would indicate extreme 
old age. 'The foregoing has been written merely 
as an attempt to indicate a future line of investi- 
gation, and not to lay down any specified rule 
or to make any dogmatic deductions. 

Keith $ states that ‘ the teeth of the Essex 
woman were well worn down, the dentine being 
freely exposed on their grinding surfaces," 
and that “she was about twenty-five years 
of age." A pint of seeds of the blackberry 
and dogwood were found inside the ribs when 
the skeleton was unearthed, and this to some 
extent indicated the diet. These Neolithic people 
had querns for grinding, and erushed and ground 
the grain from their corn-patches and baked it 
into eakes. It was probably these baked re 
that wore down the teeth. 

Again in the Galley Hill crania, Keith® says the 
teeth were not worn down to the same extent 
as in the Essex woman, although the former 
was an individual about fifty years old and the 
latter only twenty-five years of age. Thus the 
determination of the age from the wear of the 
teeth seems to be an extremely difficult matter, 
for * as much depends on the nature of the food 
as on age." 

Difference in food and diet might seem to ac- 
count for the difference in the rates of wear, 
but is doubtful if as much depends upon this as 
is generally supposed. 

It is well known in the case of the Australian 
aborigines that the nardoo and other native 
seeds form an important item of their diet.* 
Thus Spencer and Gillen 2° detail the method of 
preparing such seeds for food. 

They say that when crushed to flour and mixed 
with water and baked in the hot ashes “ it 
becomes as hard as a brick, and needs the teeth 
of a blackfellow to grind it down." 

It is food of this kind which wears down the 
crowns of the teeth of the Australian savage, 
until, as is so characteristic of their jaws, all 
the teeth have flat level surfaces. In the really 
old people the teeth are worn down nearly to the 
gums. 

This is only one of many quotations which 
illustrates the nature of the very hard food eaten 
by the Australian aboriginal. Not only is this 
prepared "bread ” very hard, but it contains 


* [n Appendix A is given a list of seeds used as food by 
the Australian aborigines. 
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a proportion of sand broken from the eroded 
surfaces of the grinding mills. Mummery's ? 
investigation into the relationship of diet and 
caries of the various aboriginal races proved 
that the flesh-eating races, viz. the Esquimaux 
and North Ameriean Coast Indians, as well as 
the New-Zealander and Australian, who were 
mixed feeders, showed marked attrition of the 
teeth. ! 

This attrition corresponds to the second and 
third degree, the original contribution of this 
thesis. According to Pickerillj the two great 
factors found throughout the dietaries of all natu- 
ral races are, first, variety of food, and, second, 
sapidity (acid stimulants). He states that ‘ the 
excess of coarse and gritty material, such as 
earth and sand or rough fibre, in food does not 
account for the excessive wearing down of the 
teeth, as most native races remove such particles 
and cook their food." According to the same 
authority, all attrition is due "to the mechanical 
effect of finer fibrous particles combined with the 
constant acid action of fruits and berries." 
Attrition is to be looked upon as a wasting 
process, similar to that of the erosion of the 
teeth, but in addition aided by the vigorous 
mastication. 

Mummery? noted, in his 132 Australian crania, 
twenty-eight cases of destructive attrition, i.e. 
where secondary dentine had been formed or 
abscess resulted. In the seventy-six crania 
examined by myself I find at least twenty cases 
that would correspond to his ‘‘ destructive attri- 
tion." In sixty-nine Esquimaux crania, twenty- 
two showed ‘ destructive attrition.” In fifty- 
six North American Coast Indians (flesh-eaters ?) 
he found thirty-two cases. Thus the so-called 
fles-heating Esquimaux and others show just as 
much attrition as the Australian, where the 
* hard-baked cake" is the cause. The nature 
of the food does not seem to count as much 
as Keith * supposes. 

If the Galley Hill man, who was contemporary 
with the lion, elephant, and hippopotamus of the 
Thames valley, was mainly a flesh-eater, or even 
a mixed feeder, then at the age of fifty his teeth 
should show much more wear than those of the 
Essex woman, aged twenty-five. Keith’s ® state- 
ment is contrary to this. 

In the case of the Essex woman, the diet of seeds 
(acid sapidity) and the use of the quern for the 
making of “ hard-baked cake" would no doubt 
help to account for the rapid wear of the teeth 
at such an early age. But the Galley Hill man, 
who lived in a period 200,000 years prior to the 
Essex woman, should show far more attrition 
no matter what his diet was. It appears that the 
condition of the teeth, if more closely studied, 
will be a far more important guide to age than is 
now generally supposed. 
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(7) LATERAL FACETS 


Black,* in describing the points of proximate 
contact of teeth, states that “a close study of 
the forms of proximate contact in the best formed 
dentures demonstrates that the immediate con- 
taet point is on rounded prominences of the 
proximate surfaces . . . such as would be demon- 
strated by the contact of two marbles.” 

He further states that ‘ these points of proxi- 
mate contact also slide slightly upon each other 
in the act of chewing food, the peridental mem- 
branes allowing the teeth a slight motion, so 
that any substance forced between them easily 
glides out one way or the other." 

Again, he says : 

* Facets formed by inter-proximate wear may 
be met with in any collection of teeth." 

In the collection of teeth of Caucasian people 
at the Australian College of Dentistry, the pre- 
sence of facets upon the molar and bicuspid 
series of teeth are very slightly indicated, and 
in the majority of the teeth are practically absent. 
On the other hand,-it can with safety be stated 
that all the molar and premolar teeth of Australian 
and Tasmanian aboriginals show lateral facets. 
Even at such an early period as eight or nine 
years the six-year permanent upper and lower 
molars show facets on the mesial surfaces where 
they have come into contact with the milk molars 
for a few years. The relationship between the 
presence of facets and the degree of wear is well 
‘shown in Plate V. The marked faceting of the 
teeth of the aborigines demonstrates the great 
amount of movement and lateral strain to 
which the teeth have been subjected throughout 
life. 

Adloff,?1 quoting Kramberger (and also ex- 
pressing his opinion after having examined the 
material for himself), states that ‘the upper 
and lower molar teeth of the Krapina man show 
a peculiar fusion of roots not seen in other races." 
He also states that in twelve upper first molars 
seven showed fused roots, whilst the lower 
molars were also fused, but not to the same 
extent as in the upper molars. The roots of the 
teeth in the Heidelberg jaw were also fused. 
The fusion was the result of overgrowth, due 
to the excessive strain to which the teeth of these 
races were subjected in the lateral oblique move- 
ments executed by the massive chewing muscles. 
The presence of lateral facets should then be 
very well marked upon the molar teeth of the 
Krapina and Heidelberg jaws. But the casts 
of these jaws do not indicate any great degree 
of interproximate wear. 

Comparing the degree of attrition of the Heidel- 
berg jaw with that of a similar stage in the 
Australian aborigines, it may be noticed that the 
amount of interproximate wear is not more than, 


and apparently not as much as, that seen in the 
Australian aboriginal. The fusion of the roots 
of molar teeth peculiar to Krapina and Heidelberg 
types may have had the effect of lessening the 
interproximal movements. The roots of modern 
molars and premolars also fuse, but here the 
fusion is due to an approximation of the roots 
due to retrogression and not to overgrowth. The 
fusion of the roots of the molar teeth, according to 
Duckworth, ?? of the Heidelberg, Krapina, and St. 
Brelarde types was accompanied by a pulp 
chamber of great size occupying a large extent of 
the body of the tooth. "The large size of the pulp 
in these teeth would no doubt mean that this 
organ was more functionally active than it is to- 
day, and this would admit of larger deposits of 
secondary dentine to compensate for the greater 
attrition to which the teeth were subjected in those 
early periods. 

As regards the importance of lateral facets, in 
writing of the individual teeth of the Jersey man 
Keith 44 says: ‘In seeking to reconstruct the 
shape of the dental arcade tooth of the upper and 
lower set, we found the contact facets on the proxi- 
mal and distal sides of the crown of great assist- 
ance." * 


(8) THE NUMBER OF CUSPS 


The cusp pattern of the molars has likewise been 
a subject of interest to many observers. As 
Tomes 23 points out, it seems to assist in the eluci- 
dation in some degree of the problems of human 
descent. Klaatsch considers that the four-cusped 
human molar is one of the most important points 
in classifying man in his order in the mammalia. 
Hopf ?* has pointed out that the molars of the 
lowest races of man (Malays, Australians, and 
Negroes) have the highest number of cusps (444), 
and all these races besides have unusually large 
teeth. 

Wiedersheim 2° says that ‘ quite apart from 
pathological cases, upper molars with three cusps, 
lower molars with four, and reduced wisdom teeth 
occur more frequently in the European than the 
negro, mongolian, or native Australian." This 
author considers that the dental formula of the 
Australian aboriginal appears least removed from 
the hypothetical original type. 

Adloff 2: found that the third lower molar in 
Caucasians was five-cusped, in European races 
42-1 per cent., in non-European 61:9 per cent. ; 
the four-cusped tooth was present in the European 
race 51-4 per cent., and in the non-European 30:8 
per cent. 

De Terra? states that in the Australian 
aboriginal the second lower molar is five-cusped in 
73-3 per cent. Fossil man showed that the 


* * Pulp Chambers," p. 31, should be read in con- 
junction with the above. 
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first lower molar was five-cusped, whilst the 
second and third molars were four-cusped. 

Duckworth ?* refers to the work of Cope and 
Topinard, who agree in declaring that the 
Hominidæ, and especially the more highly 
civilized among recent Hominidæ, are tending 
towards the revisionary condition of trituberculy 
in the upper molars. Tomes ?? gives details of 
certain observations recorded by Topinard ?* in 
connexion with the. number of cusps in the molar 
series in various races. 

In the following Table I have worked out the 
number of times the three-, four-, five-, and six- 
cusped teeth have occurred in the Australian and 
Tasmanian aboriginal. 


TABLE SHOWING CusP COMBINATION 


Australian Tasmanian 
| | > | 

Number of cusps . 31.431.540. Du 243 51 
U.M., 4 : ^ — 1 — 
UM: À : A 8 | 23 | — | — 8 8 4 
RME: : ; — | — 2| — | — | — | — 
LM . £ > — A 19 3 | — | — 7 | — 
LM 3 : — EA 1 | — 2) | —— 


In the following Tables are set forth the relative 
percentage of the number of cusps occurring in the 
Australian and Tasmanian aboriginals in compari- 
son with the other races quoted by Tomes 2 


THIRD UPPER MOLAR 
Four Cusps 


Australians . 1 + 74:195 .. Nicholls 
Melanesians . : : e EE A 
Egyptians 69% E 
Tasmanians . 40 95 Nicholls 
Europeans 36 95 Topinard 
Three Cusps 
Chinese ; e ‘ 56% ….. Topinard 
Negroes and Australians ; 47% S 
Tasmanians . 40 95 Nicholls 
Australians . 25-8 95 Vu 
SECOND LOWER Moran 
Four Cusps 
Australians . : ; : 86%  .. Nicholls 
Egyptians : S : 109 Topinard 
Europeans : ; : 60% T 
Negroes à d ; : 52 95 
Japanese 44 95 b 
Five Cusps 
Chinese and Japanese 37.96 Topinard 
Melanesians . 33% 55 
Malays 30% 5 
Australians . 13-6 % Nicholls 
5 Cusps in 24 % of all races Topinard 


4 Cusps in 64 % of all races 


LE) 
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THIRD LOWER MOLAR 
Four Cusps 


All races 8196 Topinard 

Australians . 2373. % Nicholls 

Tasmanians* 50 95 Si 

All races 46% Topinard 

Australians . 733% .. Nicholls 

'Tasmanians* 50 95 Di E 
From his observations Topinard concludes 


that the teeth of man are in process of transforma- 
tion, the lower molars tending towards a quadri- 
cuspid type, with a crucial fissure, and the upper 
towards a tricuspid type. 

In the Tasmanian skull numbered 1202, the 
right third upper molar was quadricuspid, whilst 
the left is tricuspid. 

As already mentioned, de Terra, quoted by 
Adloff, states that ‘the second lower molar 
of the Australian aboriginal is five-cusped in 
73 per cent. of cases. In the present paper, of 
the thirty teeth examined, only 13:6 per cent. 
were five-cusped." - 

Although I have not had the opportunity 
of consulting de Terra's original memoir, it would 
seem that the percentage given by him would 
appear to be an erroneous one As pointed 
out by Topinard, the second lower molar tooth 
of mankind is generally a quadricuspid tooth, 
and the original figures of the present paper, 
though small in number, show that the Australian 
aboriginal was no exception to this rule. The 
second lower molars of the Tasmanian crania 
examined by me were all four-cusped teeth. 
The second lower molar of modern Caucasian 
races is always a four-cusped tooth with very 
rare exceptions. The third lower molar has two 
typical forms, one is a four-cusped tooth similar 
to the lower second molar, and the other a five- 
cusped tooth similar to the lower first molar. 
But there are also great variations from both of 
these. 

Plate IX shows the typical four-cusped second 
lower molar in an Australian aboriginal. "This 
partieular tooth is much larger than the five- 
cusped molar tooth posterior to it. 


(9) SUPERNUMERARY TEETH 


Supernumerary Teeth. Many writers have ex- 
pressed their views on the subject of the origin 
of supernumerary teeth. The latest contribu- 
tion to the subject is by Osburn,?? who classified 
into three groups the views given by different 
authors. 

* First: Those writers, such as Magitot, 
Thomson, and Wallisch, who attempt to explain 
all cases of supernumerary teeth as reversions 


* The very small number of Tasmanian specimens 
accounts for this relatively high percentage. 
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to the more primitive conditions found in an- 
cestral forms. 

Second: Such writers as Selenka, Leche, 
Adloff, Rose, and Black, who reject the atavism 
theory entirely and who explain the lack as 
well as the excess of teeth as variations without 
meaning in phylogeny. 

“Third: The great majority of writers on the 
subject who accept the theory of reversion for 


PLATE IX. 


some classes of teeth, but reject it in other cases. 
Among these there is one general point of agree- 
ment, in that they held that certain typically 
developed teeth—e.g. a perfect premolar in man 
—at least are atavistic." Among the authors who 
support this line of argument are Brunsman, 
Respinger, Baume, Busch, von Metnitz, Schlosser, 
Bolk, Hensel, and de Terra. Black’s theory, 
which is quoted by Osburn, is as follows : 

* The enamel germ is the important structure 
in originating a tooth, since it is the first rudi- 
ment to appear, and its presence conditions the 
formation of dental papilla." Moreover the 
size and form of the papilla of the teeth are 
dependent upon the size and form of the enamel 
organ. Again, he says, “any proliferation of 


epithelial cells from the lamina, if it is of sufficient 
size and penetrates deeply enough into the 
tissues, may give rise to an enamel organ and 
consequently a tooth. We have embryological 
evidence that such proliferations do occur. . . ." 
If located too close to the normal germs they may 
by growth become fused with them, giving rise 
to various forms of * twin " or partially divided 
teeth. . . . If the germs are very small they 


A typical four-cusped lower second molar in an Australian aboriginal skull. 
This is larger than the adjacent five-cusped third lower molar. 


* enamel 


give rise merely to the so-called 
drops." 
THE ‘ DIPPING”? OF THE ENAMEL MARGIN, 


ENAMEL NODULES, AND SUPERNUMERARY TEETH 


Black,5 in his very careful and detailed de- 
scription of the lower molar teeth of civilized 
man, says, concerning the buccal surfaces of 
these teeth, that ‘the gingival line is straight 
or slightly curved with the concavity towards 
the occlusal margin." Broomell !? says “ this 
cervical margin is nearly straight.” 

In the teeth of the Australian and Tasmanian 
aboriginals it was noticed that the gingival 
enamel margin was often shaped quite differently 
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to that of eivilized man. As mentioned before, 
this gingival ridge, as it is called, is usually 
straight or slightly curved with the -concavity 
towards the occlusal margin. In many instances, 
in the teeth of the aborigines, this margin showed 
a double curve with the convewity towards the 
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perhaps most work has been done on the fourth 
molars in the. Hominidæ. Some aspects of 
the developmental growth of supernumerary 


teeth in man have already been touched upon in 
the present paper. 
mality, 


With regard to this abnor- 


Zuckerkandl an has shown that the 


PLATE X. 


Showing the “ dipping ” of the enamel margin on the buccal surface 
of the lower molar teeth towards the bifurcation of the roots. 


An enamel 


nodule is seen just below the gingival margin on the distal surface of a 
third upper molar (aboriginal) tooth. This tooth has been placed on the lower 
molars to show the relationship between ‘‘ enamel nodules"' and the “ dip- 


ping " of the enamel margin. 


occlusal margin and the enamel, “ dipping ” 
down towards the bifurcation of the roots. 
(Plate X.) 

Occasionally this V-shaped tag or down growth 
of the enamel margin trailed out towards the 
root bifurcation, and finished as isolated specks of 
enamel below the gum margin. (See Plate X.) 

The question arises whether there is any con- 
nexion between such ** dipping " tags and isolated 
specks and the enamel nodules seen so often 
on the gingival margins of teeth. (Plate X.) 
Like the ** enamel drops " (nodules) of Black, these 
isolated specks of enamel are undoubtedly derived 
from a detached portion of the epithelial enamel 
organ. And it appears that it is possible to 
trace a full series of such ** epithelial outgrowths ”’ 
from these isolated specks and enamel nodules, 
through the rudimentary conical ‘“ peg-shaped ” 
teeth (Plate XI, Fig. 2), and the multiple cone 
teeth to the supernumerary teeth of their re- 
spective series including the much discussed 
fourth molar. 


Concerning the molar supernumerary teeth, 


epithelial germ of a fourth molar is not infre- 
quently present in man, and Rose?! has since 
proved that this vestige is on each side coincident 

with the end of the epithelial dental ridge. ; 

Keith ?? has pointed out that even in the apes 
the dental germs of molar teeth are lodged in 
relation to the posterior border of the superior 
maxilla, and are only brought into the alveolar 
border by the subsequent expansion of the bone. 

Wiedersheim 25 says that “a fourth molar 
in a more or less perfect form is to be met with 
in every large collection of skulls.” 

Wilson 3® details the presence of a fourth 
molar in an Australian aboriginal. It was un- 
worn and well formed. The occlusal surface of 
crown shows a moderate H-shaped furrow; 
four cusps of a typical upper molar are evident, 
but the ridge of enamel joining the mesio-lingual 
and disto-buccal cusps is suppressed. 

The same author also describes a fourth molar 
in a New Caledonian skull in the same paper. 
Zuckerkandl (p. 344) says Magitot found a fourth 
molar in both sides of the upper jaw in a Kalmuck ; 
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again in a Negro a similar condition was found, 
but on both sides of both jaws. 

Harrison ?* found a right upper fourth molar 
in an Irish skull. 

Mummery ? found a fourth molar in six cases out 
of 268 African skulls. 

Busch found that in ten cases of supernu- 
merary molars, none of the superfluous teeth 
were well formed or in series with the normal 


had grown into a roughened mass which pro- 
longed the dentary arcade behind the last molar 
tooth. 

Krause ?* found that the average backward 
prolongation of the alveolar process of the maxilla 
behind the wisdom tooth in 109 Australian skulls 
to be Menm: 

In his reference to the occurrence of rudimentary 
fourth molars in the jaws of the Australian 


Fic. 1 


Fra. 2 


PLATE XI. Plaster cast of maxilla of Cape Barren Island boy, showing peg-shaped supernumerary tooth in the 


incisor region (Fig. 2). 


molars. Subsequently, however, he found three 
cases which were well formed. 

Of the 148 anomalies in teeth noted up to 
1884 in the Catalogue of the Odontological Society 
of Great Britain, seventeen were supernumerary 
molars and only three were in the lower jaw. 

Langer described a fourth molar behind the 
wisdom in each side both above and below, which 
was normally formed. 

Zuckerkandl himself described four cases of 
supernumerary molars, two of which showed 
fourth molars in series with and behind the third 
molars. 

Turner 35 has also recorded the presence of a 
rudimentary bicuspidate tooth behind the right 
upper wisdom tooth, also a skull in which there 
was a shallow socket behind the upper wisdom 
tooth on the right side, and behind the left upper 
wisdom were two sockets in each of which a super- 
numerary molar was contained. 

In his Challenger report, Turner ?? notes that 
in many Australians the maxillary tuberosity 


The “ Curve of Spec " is shown in Fig. 1. 


aboriginal, Krause remarks that we must go 
down to the marsupials in order to find amongst 
living mammals an example of the normal posses- 
sion of four molar teeth in the upper jaw. As 
an occasional variation, however, fourth molars 
are found not only in the human species but also 
in primates in general. | 

Bateson ?3 thus records having examined thirty- 
five otherwise normal skulls of the chimpanzee, 
and found four cases of either four molars or their 
sockets. 

Wilson says that “the common assumptions 
(a) that such variations find their inevitable 
explanation in inheritance from an ancestral stock 
which normally possessed the larger number of 
molars, and (b) individual homologies are main- 
tained amongst the various molars throughout 
the mammalian series, found in Bateson an 
energetic opponent." 

Bradley ?? regards the supernumerary tooth 
as merely a variation, resulting from a more than 
usually extensive backward prolongation of the 
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dental lamina, and the formation from it of one 
dental germ in excess of the normal number. 
With this conclusion Wilson agrees. 

Smith 4° has also referred to the presence of 
the fourth molars in Australian aboriginal skulls 
he sent to Edinburgh. 

Klaatsch 41 says that the occurrence of a 
fourth molar is the ‘‘ most interesting feature 
in connexion with the jaws and teeth of the 


Fic. 1 


PLATE XII. 
the original. 


Australian aboriginal.” He refers to a case 
which he noted in 1902,42 of an Australian abori- 
ginal female. Klaatsch also examined the super- 
numerary teeth mentioned by Wilson, and he 
comes to the conclusion that ‘ the existence of 
a fourth molar is an ancestral character of the 
common stock from which man and anthropoids 
arose." 

'The results of the present investigations appear 
to support the contention raised by Black, Adloff, 
Rose and other writers, ‘ who reject the atavism 
theory entirely, and who explain the lack as well 
as the excess of teeth as variations without mean- 
ing in phylogeny." 


(10) PULP CHAMBERS 


In the examination of the Tasmanian skull 
1202, it was observed that the roots of the four 
superior premolars were fused. (Plate XII, 
Fig. 1.) 

To ascertain the size of the pulp chamber in 
these teeth a skigram was taken. (Plate XII, 
Fig. 2.) 

The skigram shows that although the pulp 


Fig. 1 shows the roots fused in the four superior premolars. 
Fig. 2. Skiagram of the same, showing the large size of the pulp cavity. 
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chambers resemble in outline those of a modern 
premolar tooth, yet in their dimensions they are 
decidedly larger. The floor of the pulp chamber 
is placed much lower than in modern premolars. 
Broomell 1° (p. 243), writing of the first superior 
premolar, says that ‘the centre of the pulp 


cavity (is) almost on a level with the cervical 
line.” 
The second premolar in modern races has 


EIG.: 2 


Slightly larger than 


usually a single root canal, but does sometimes 
show the double root canal as seen in the Tasmanian 
specimen. | 

For contrast see diagrams given by Black,’ 
Broomell,:? Duckworth,? and Nicholls.:? The 
skull from which these teeth were taken is a 
female, showing a typical Tasmanian dentition. 
(Plate XIII, Figs. 1 and 2.) All the teeth were in 
position except the third molars, which are 
just erupting. 'The age, therefore, would be 
about eighteen. 

The large size of the pulp-chamber in these 
teeth may indicate that it is (a) a transitional 
form between those of the Krapina, Jersey, 
and Heidelberg and the modern Caucasian, 
and also (b) the early age of the individual may 
aecount for the size, which, however, is larger than 
that of a Caucasian of the same age. Keith ++ 
has suggested the probability of finding Neander- 
thaloid dental roots in the teeth of Australians, 
but states that he has so far searched in vain. 
Strangely enough, the roots of the second upper 
premolar in the Jersey man were fused as in the 
Tasmanian specimens. 
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Bie.) 


Fra. 4 


Fic. 5 


PLATE XIII. Tasmanian crania in the Launceston Museum, illustrating the size of the lateral to the central 
incisors (Figs. 1, 2, and 4); a five-cusped (?) upper third molar bilateral (Fig. 3); reduction in 
the length (mesiodistal diameter of the third right upper tooth)’ but without any diminution in 
breadth (Fig. 6). The length of the proc. mol. quartus posterior to this tooth was 14 mm., but was 


only 10 mm. on the opposite side. 
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APPENDIX A 


Lisr or SEEDS, ETC., USED AS Foop BY THE 
AUSTRALIAN ABORIGINES 


(From the National Museum, Melbourne) 


Nuts of Araucaria Bidwilli? (^ Bunya Bunya "'). 
Manna of Eucalyptus viminalis (* Manna Gum "). 
Seeds of Marsilea quadrifolia (‘‘ Nardoo’’). 
Bulb of Cyperus rotundus (“ Irriakura ” of Arunta tribe), 
Seeds of Claytonia balonensis C Manyeru ” of Arunta 
tribe). 
** Tjainda " of the Kaitish tribe. 
à ** [tuta ” of the Kaitish tribe. 
D “ Erlipinna ” of the Kaitish tribe. 
* “ Madlakadni " of the Urabunna tribe. 
"A “ Kudnangerta ” of the Urabunna tribe. 
is ** Katnungara " of the Urabunna tribe. 
* ** Kurangulla " of the Urabunna tribe. 


APPENDIX B 


CONTRASTED MEASUREMENTS OF PERMANENT TEETH OF 
TYPICAL TASMANIAN ABORIGINALS 
SOUTH AUSTRALIAN ABORIGINAL AND KRAPINA MAN 


aa 


(1) Teeth of a Tasmanian Aboriginal, age under 21 


(Female) 
Labio- 
Mesio- lingual or | Occluso- Length 
distal bucco- gingival of 
diameter lingual diameter root 
diameter 
Sup. I; 10:3 T 12:4 11:8 
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(2) Tasmanian Adult (Teeth worn) 
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* Tooth erupting. + Tooth worn. 
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(3) South Australian, age 12 (Male) 


Mesio- 


distal 


diameter 


Labio- 
lingual or 
bucco- 
lingual 
diameter 


Occluso- 
gingival o 
diameter 
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(4) Krapina (not worn) (Gorjanovic-Kramberger) 


Kronendicke 
8-0:9 
9 


6 
9-55-10-55 
10-5-11:5 


Kronenhohe 


10-6—12-8 
11:35 
8-2 


* Average of two teeth. 
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MEASUREMENTS OF THE MOLAR TEETH OF HoMO NEANDER- 


TALENSIS (SPY) AND HOMO HEIDELBERGENSIS FROM 
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PAPER ON 


EXPERIMENTAL RESEARCHES UPON THE PHYSIO- 
LOGICAL MORPHOLOGY OF THE UPPER POSTERIOR 
SMALL INCISORS OF RABBITS 


By Dr. ANGELO CHIAVARO 


OFFICIAL PROFESSOR OF DENTISTRY IN THE ROYAL UNIVERSTY OF ROME 


(The experimental researches have been made in the Institute of Comparative Anatomy of 
the Royal University of Rome, directed by Professor B. Grassi) 


As is known the rabbit has in its intermaxillary 
bone two incisors, at the back of which and close 
to, almost on a level with the gum, there are 
another two incisors, about half the size of the 
anterior. 'These we will call upper posterior small 
permanent incisors. 

'The lower incisors are two only. 

In a newly born rabbit there are in the upper 
jaw two anterior permanent incisors and, behind 
these, two small incisors, which F. Emmanuel 
Rousseau called upper medium incisors, or upper 
temporary incisors, and which are not the same 
small upper posterior permanent ineisors of the 
adult rabbit. 

Some days after birth, besides the two series of 

anterior and medium upper incisors, another two 
small incisors erupt, behind the meditin or tem- 
porary ones. 
k Thus, after some days, in the intermaxillary 
jaw-bone of the rabbit, there are, looking from the 
front backwards, six incisors, two by two. As 
soon as the third small incisors are fully grown, 
the medium temporary incisors are shed, and the 
third small incisors gradually move forwards until 
with their anterior face they come close to the 
base of the posterior surface of the anterior incisors, 
which cover in length about one millimetre 
outside the gum line, but are embedded in the 
bone for more than five millimetres (Fig. 4). 

As we know, distally to the upper and lower 
incisors there is a large anodontie space 
(diastema).* 

The adult rabbit has three premolars and three 
molars in the upper jaw, two premolars and three 
molars in thelower. The upper and lower premolars 
are permanent teeth, which on the eighteenth day 
after birth have taken the place of the same 
number of temporary molars, which have been 
shed (Delalande 1812). The molars are permanent 

* In the common rabbit at the age of three months 
this space measures 25 mm. in length from the distal 
surface of the incisors to the mesial surface of the pre- 
molars. 


and they develop in about the same time as the 
premolars. 

The formula of the permanent teeth of a rabbit 
(Thompson) is as follows : 


0-0 ym, 33 


DUNS 0-9 
0-0 2-2 


1, =”? 


' l-l 


It is known that the teeth of the rabbit have a 
persistent dentine papilla, therefore there is 
continual growth. 

The common character of the masticatory 
function of the rodentia is the to and fro move- 
ment of the lower jaw. 

In the rodents belonging to the sub-order of the 
Duplicidentata, that is, in the family of Leporidæ 
(hares and rabbits) and Lagomydæ, mastication 
is carried out by a simple up and down movement 
ginglymus) of the lower jaw on the upper. 

In the sub-order of the Simplicidentata is 
characteristic the mobility of each half of the lower 
jaw ; to its to and fro movement is added a lateral 
mastieatory movement of each half of the lower 
jaw upon the corresponding half of the upper 
for the said articulation of the two halves of the 
lower jaw in the region which corresponds to the 
symphysis of the Duplicidentata. 


When speaking of the teeth of the rodents, my 
dear master, Professor B. Grassi, in his lectures on 
Zoology and Comparative Anatomy while I was à 
student in 1890, was regretting that no one had 
tried to explain the function of the upper posterior 
small ineisors of the rabbit, and, up to the present, 
no one has brought forward a contribution for 
the explanation of the subject. In fact, authors 
have limited their observations to the simple 
inspection of the parts, from which they have 
deduced that the small incisors (called dentes 
ineisivi minores) as Gerhardt says, are certainly 
not of any special use to the animal. 

Therefore, being encouraged and advised by my 
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master, I began researches on this subject Quo the 
purpose of enlightening it. 


For the purpose I decided to extract from an 
adult rabbit the only upper anterior incisors, and 
from another rabbit of the same age the only upper 
posterior small incisors. 

On February 15, on the first rabbit, age three 
months, with a small fissure dental bur I made 
under the gum tissue a cut upon the external wall 


€— ARE, zr NA 
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vegetables, and after this time I changed their 
meal with only hard bread and water. After 
twenty days of this last diet the local condi- 
tions of the first rabbit, from whom I extracted 
the anterior incisors, are well demonstrated by 
the photograph shown in Fig. 1, where is notice- 
able the enormous length reached by the lower 
incisors, of which the right, which is the longer, is 
twenty millimetres long, while the same incisor 
in the other rabbit is only six millimetres long. 


Lower incisors of a rabbit greatly elongated forty-five 


days after extraction of the upper anterior incisors. 


of the intermaxillary bone in the region and: 


direction of each upper anterior incisor, and of 
about the same length of its root; with a forceps 
for upper roots the extraction of the two incisors 
was very easily made, and they came out without 
any fracture. 

The same day I operated on the second rabbit. 
With a still smaller fissure bur I made a cut upon 
the internal wall of the intermaxillary bone in the 
region and direction of each posterior small incisor, 
and with an enamel chisel, which I used as a lever 
between the posterior face of each anterior incisor 
and the anterior face of the small posterior incisor 
corresponding, I found that hardly any force was 
necessary to extract them. 

I treated the wounds with tineture of iodine 
and put the rabbits on liquid diet; after two days 
the wounds were healed. 

For a month and a half I fed the rabbits on 


The right posterior small incisor is out of place 
with a labial inclination ; the same thing happened 
with the left, but in less measure. The gum, 
mucous membrane, and the lip are wounded and 
swollen. 'This rabbit weighs much less than the 
other, which is well nourished, and whose peri- 
dental conditions could be very well detected by 
the photograph reproduced in Fig. 2. In this last 
rabbit the upper and lower incisors are of normal 
length. Mastication was also almost normal. 
For some time the mucosa of the region where the 
two posterior small incisors were extracted was 
swollen, around a lesion of continuity, on the 
bottom of which the bone tissue was seen to be 
bare, and on which the lower incisors occlude with 
their cutting margins. 

To my great surprise, on April 15—that is, two 
months after the extraction—I could observe, in 
the median line of the upper posterior small 
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incisors region, the presence of a new small upper 
posterior median incisor with which occluded the 
cutting edges of the mesial corners of the two 
lower incisors. The strange and unforeseen result 
of this experiment is worthy of further researches, 
which I hope later on to accomplish. 


From this experiment, from the anatomieal 
examination of the incisors of the rabbit, and from 


During mastication, the lower incisor, moving 
to and fro, slides with its cutting edge from one 
extremity to the other of the two inclined planes 
formed by the margins of the two upper incisors, 
in the same manner as happens in mastication 
between the inclined planes made by the cusps of 
the posterior lower teeth of man with the inclined 
planes of the homologous cusps of the upper teeth. 

The formation and direction of these inclined 


Fra. 2. New upper posterior median small incisor which appeared two 
months after the extraction of the two permanent upper posterior 
small incisors. 


the physiological morphology of human teeth (on 
which I have recently written a publication) I am 
convinced that the upper posterior small incisors 


of the rabbit have two functions, of which one is 


masticatory, the other is protective of the mucosa. 
The masticatory function is evident if one ob- 
serves Fig. 3, in which one can see that while 
the cutting edge of the upper anterior incisor is 
posteriorly abraded in a sloping direction, labio- 
lingually from below upwards, the eutting edge 


of the small posterior incisor is anteriorly abraded ` 


in a sloping but less accentuated direction, linguo- 
labially from below to above. 

The two abraded surfaces form two inclined 
planes converging to the contact line between the 
anterior incisor and the posterior small incisor ; 
in the angle thus formed by the two inclined 
planes occludes, during the rest position, the cutting 
edge of the inferior incisor.* 

* These cutting edges of the lower incisors so wedging 


between the upper anterior incisors and the two posterior 
ones would push aside the anterior ones from the posterior 


planes made upon the lingual surface of the upper 
anterior incisors, upon the labial surface of the 
upper posterior small incisors, and upon the 
lingual surface of the lower incisors, are clearly 
explained by dynamics of mastication, which de- 
pends upon the hinge articulation of the lower 
jaw. 

The upper small posterior incisors with their in- 
cisive surface (the incisive edge becomes, in fact, 


if special anatomical conditions did not help to increase 
the resistance of the upper posterior small incisors in the 
mass of the bone. Although these latter stand only 
1 mm. out of the peridental tissues, their total length in 
the adult rabbit is about 10 mm., and being curved 
in the direction of their length, the strength which during 
mastication lies upon their free margin is therefore 
not transmitted to the end of their roots and to the 
persistent dentine papilla. They are also deeply im- 
planted in the mass of the intermaxillary bone, which in 
correspondence with their palatal surface, specially at the 
region of their extremity, has relatively an enormous 
thickness, which constitutes, according to my opinion, 
the principal coefficient of resistance of these small teeth. 


(Figs. 3 and 4.) 
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a masticatory surface) complete the masticatory 
surface of the anterior incisors. (Fig. 3.) There- 
fore the six incisors of the rabbit perform the 
function of the canines and premolars, which are 
absent in Duplicidentata, because the food not 


Fic. 3. Anterior portion of a rabbit’s jaw, seen from the 
right side for demonstration of the occlusion of the 


lower incisors with the upper anterior and posterior ` 


ones. 


only becomes chipped, but also partly triturated 
by the incisors, and so prepared it goes directly 
between the masticatory surfaces of the posterior 
teeth, while the surplus, passing between the 
anodontic spaces of the two sides, accumulates in 
the vestibulary pockets, from which it is then 
gradually pushed between the occlusal surface of 


the premolars and molars, and becomes completely : 


masticated. 

The masticatory surfaces of the back teeth of the 
rabbit have crests and grooves running in the 
bucco-lingual direction, so that the hinge articular 
movement, together with the to and fro movement 


Fire. 4. Upper anterior incisor and upper posterior small 
incisor of a rabbit. The bone tissue around the two 
teeth has been removed with the purpose of showing 
the form and length of the two incisors, which are 
moved apart one from the other. 


of the lower jaw, supply the masticatory move- 
ments of laterality, which cannot be accomplished 
because of the absence of the articular mobility 
between the two halves of the lower jaw-bone. 
After these considerations upon the masticatory 
function of Duplicidentata, the question comes 
naturally, How is the mastication of the Rodents 
simplicidentati accomplished ? For the purpose of 
finding an explanation I took into consideration 
the wild rat (Mus decumanus selvaticus) which, as is 
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known, is a rodent, and belongs to the family 
Muride, of the sub-order Simplicidentata. Its in- 
cisors have the same function of cutting and tearing 
as the canines, which are absent, and of beginning 
the trituration of the food, as the incisors of 
Duplicidentata, in which we have noticed the great 
importance of the function of the small posterior 
incisors, which are absent in rats, and whose 
presence it appears should be necessary. But 
observing the profile of the head of the wild rat 
represented by Fig. 5, we soon notice the pro- 


Fic. 5. Skull of a wild rat (Mus decumanus selvaticus) 
seen from its right side. 


nounced inclination of the upper. incisors from 
above, below, and from the front backwards. 
Observing also Fig. 6, which is a reproduction 
of the anterior portion of the lower jaw of the rat 
with the two lower incisors in place, one can see 
that the two halves of the mandible are articulated, 
and movable one against the other upon their 


Fic. 6. Anterior portion of the lower jaw of the wild rat 
seen from the front. (A) Appearance of the lower 
incisors when the lower jaw is in a position of a repose. 
(B) Assumed position of the lower incisors during the 
lateral masticatory movement. 


plane of proximal contact, which is below the 
interdental space of the two incisors (Fig. 6, A), 
and in the figure at the right side (Fig. 6, B) one 
can see how large can become the separation of 
the mesial corner of the cutting edges of the lower 
incisors, which, while in the figure, taken from a 
wild rat, are flat and sloping like a chisel in antero- 
posterior direction; in the white rats the cutting 


e 
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edges are pointed, pricking like pins. I have 
observed that the mobility between the two halves 
of the lower jaw of the rat is very great, so that 
experimentally pressing and pushing at the region 
of the angles of the two halves of the lower jaw, 
the proximal corners of the cutting edges of the 
two lower incisors can be divided laterally, and 
moved alternately or both at the same time 
labially to the upper incisors. Each lower incisor, 


270,7, 


Set of upper teeth in a subject of twelve years, 
with cingula upon the lingual surface of the anterior 
teeth and fifth cusp on the first molars, both well 
developed. 


therefore, with its pointed cutting edge, can turn 
round the homologous upper incisor linguo-disto- 


A B 


Fic. 8. Diagrammatic sagittal section of the first molars 
and canines to illustrate the occlusion of the lower 
teeth with the upper when the latter are provided with 
the fifth cusp (A) and the cingulum (B). 


labially and vice versa, and, while gnawing, the 
rat ean aecomplish, besides the antero-posterior 


movements, also movements of laterality with the 
incisors and back teeth. 

The abrasion of the cutting edges of incisors 
corresponds to this functional dynamie, and the 
inclined direction of the upper incisors supplies 
the place of the small posterior incisors of the 
rabbit. 

The protective function of the mucous mem- 
brane, which I attribute to the small posterior 
incisors of the rabbit, is proved by the lesions 
which I have observed in their region after the 
healing of the wounds caused by the extraction 
when the rabbit was on its normal diet. 

In the Simplicidentata, the pronounced inclined 
direction of the upper incisors serves as a protec- 
tion to the mucosa. 


In man sometimes some or all the anterior upper 
teeth are provided with cingula, which are more or 
less developed tubercoli upon the lingual surface 


Fie. 9. Cingulum enormously developed upon an upper 


lateral incisor (COLYER). 


near the cervical line,* and I believe that the fifth 
cusp of the first upper molar is analogous to the 
cingula. 

A most splendid example of upper anterior teeth 
provided with cingula is represented by the photo- 
graph in Fig. 7. 

If one observes in the sagittal cut the occlusion 
of the lower teeth in relation with the cinguli 
(Fig. 8, B) one can see that the cutting edge of 
the lower right canine occludes between the lingual 
surface of the upper homologous tooth, and the 
lingual surface of the cingulum. In the same way 
the lower incisors occlude with the upper ones 
in relation with the cingula. 

About the fifth eusp of the first upper molar 
is clearly seen in the same figure (8, 4) the manner 
of occlusion of the lingual cusp of the lower molar 
in the groove existing between the fifth cusp and 
the lingual surface of the upper molar. 

Fig. 9 represents an abnormal lateral incisor 
which I found on page 65 of Colyer's “ Dental 
Surgery and Pathology." In the right figure 
the cingulum seems a small peg-tooth lying upon 


* Taylor found that the cingula existed in 14 per cent. 
of cases upon the lingual surface of the upper central 
ineisors and in 12 per cent. of cases upon the upper lateral 
incisors. 


108 


the lingual surface of the incisor, and it seems to 
have the same position and relation as the small 
posterior incisor of the rabbit. 

The function of the cingula and of the fifth cusp 
of the human teeth, I believe, is analogous to that 
of the small upper posterior incisors of the rabbit : 
it is a masticatory function and a protective function 
of the mucous membrane during mastication. 

I have observed that in the cases of cingula well 
developed, the upper anterior teeth are labially 
inclined, and in these cases, if the cingula were 
absent, the mucous membrane would often become 
wounded during mastication of hard food, as I have 
noticed in some cases. "The same happens in the 
cases with the fifth cusp upon the first upper 
molars. The case represented in Fig. 9 would make 
one think that man in a stage of his evolution 
has been perhaps a Duplicidentata, and a deep 
study upon this peculiar subject would be very 
important. 


In conclusion I think that I can state: 

(1) The small upper posterior incisors of the 
rabbit have a masticatory function, anda protective 
function of the palatal mucous membrane during 
mastication. 

(2) They have an analogous function to the 
cingula and to the fifth cusp of the human teeth. 
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PAPER ON 


THE FREQUENCY OF THE SUPERNUMERARY CUSPS 
UPON THE TEMPORARY MOLARS 


By Dr. ANGELO CHIAVARO 


OFFICIAL PROFESSOR OF DENTISTRY IN THE ROYAL UNIVERSITY OF ROME 


For us as dentists the deep knowledge of mor- 
phology of the crown of the teeth is of funda- 
mental importance. 

In the textbooks of dental anatomy, which are 
generally studied and consulted, after a particular 
description of each permanent tooth, that of the 
temporary teeth generally is very short, stating 
only that the six anterior teeth (incisors and 
canines) and the second molars have respectively 
their erowns of similar form to that of the 
previously described permanent anterior teeth 


and first molars. There is in those books the 
particular description of the first temporary 
molars, which are different from any permanent 
tooth, and there are described the fundamental 
differences between permanent and temporary 
teeth. Some authors of general treatises on 
dentistry describe as an anomaly of the crowns 
of the teeth the gemination of the anterior teeth 
(fusion of the crowns of two adjoining anterior 
teeth). 

For some statistical studies that I pursued in 
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1912-13, I made researches upon temporary teeth, 
and examining the mouths of many hundreds of 
children between three and six years of age, my 


Another observation which I made in my 
inspection was the great frequency of the fifth 
cusp upon the lingual surface towards the mesial 


Fie. 1. Vestibular surface of the upper left temporary teeth. 
Upon the vestibular side of the first molar there is a 
supernumerary cusp. The photograph is slightly enlarged. 


attention was drawn also to the anatomical form 
of the crowns of molars. 

Upon the surface of the crown of the first upper 
molar I sometimes observed in the region of the 
protuberance described by some authors upon the 
vestibuiar surface towards the mesial corner a 
true and real supernumerary cusp. This cusp I 
had never observed before, and I do not remember 


corner of the second upper temporary molar 
(Figs. 4 and 5). 

The writers on dental anatomy, as I wrote, do 
not generally describe the crown of this temporary 
tooth; they only write that it resembles in its 
form the crown of the first upper permanent 
molar, but do not deny nor affirm that occasion- 
ally one can find also a fifth cusp upon the lingual 


Fic. 2. Similar case to Fig. 1. 


it being described by the authors where I studied 
dental anatomy. In my inspection I observed 
that it was sometimes present upon the vestibular 
surface of only the upper first molar of one side 
(Figs. 1 and 2), and was not on the homologous 
tooth of the other side ; sometimes it was present 
in both the first upper molars. Sometimes I 
Observed its presence in the same place on the 
lower first molar ot one side (Fig. 3) ; sometimes 
upon both the lower molars. I never found, con- 
temporaneously, the presence of this super- 
numerary cusp upon all four upper and lower 
first molars. 


surface towards the mesial corner upon the second 
upper temporary molar. 

To be sure that some authors of treatises of 
dental anatomy, studied by me, had or had not 
noticed also the presence of the supernumerary 
cusp upon the first upper and lower temporary 
molars and the fifth lingual cusp upon the second 
upper temporary molar, I wrote them a letter, 
to which two of them kindly answered as follows : 

Dr. G. V. Black (Chicago, March 2, 1914): 
“ Speaking from my memory I should say that 
the expression in my book to which you refer must 
refer to the most general form of the tooth in 
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question, as compared with the first permanent 
molar, and allows for certain variations in form ; 
most of which, if not all, we can find duplicated 
I have seen the mesio-lingual 


in the first molar. 
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inspecting large numbers of school children and 
have therefore had exceptional opportunities for ` 
observation. 

I have found the appearances you describe, both 


Niels 34- 


Vestibular side of the lower temporary teeth. 


Upon the 


vestibular surface of the first molar there is à supernumerary 
cusp. The photograph is slightly enlarged. 


Fic. 4. 


eusp of which you speak, though they do not 
occur so often as they occur on the permanent 
molar. I thank you for your letter and the 
questions it propounds. Each question of this 
kind has a value in the after considerations of 
any changes to be made in the book." 


Dr. Constant (London, March 3, 1914): “ By 
a curious coincidence it is a point which I have 
been investigating lately, and I have been 


Lingual side of the upper left temporary teeth. Fifth 
cusp upon the lingual surface of the second molar. Photograph 
slightly enlarged. In this case the fifth cusp is much deve- 
loped and the mesio-lingual cusp of the same tooth is also 
much developed. 


with regard to the first and second upper temporary 
molars. 

Except yourself I do not know anybody who has 
described them." 


Having had occasion to consult the "Com: 
parative Anatomy of the Dental System" by 
Rousseau, published in second edition 1839, I 
found that the fifth lingual cusp of the second 
upper temporary molar is not deseribed in the 
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book, but in Table 2, Fig. E-5, the fifth cusp is 
shown on the lingual surface of a second upper 
temporary molar. In the same Table, Fig. C-4-d, 
is shown a first upper temporary molar on its 
lingual surface, and although there is not shown 
any tuberosity, in the position where it should have 
been it is marked with the letter d; on p. 265, 
in the explanation of the figures, the author writes : 
d, tubérosité qui caractérise la couronne de cette dnte. 
But the characteristic tuberosity would be, ac- 
cording to the figure designed in the book, upon 
the lingual surface instead of the vestibular one; 
in the book, as I have said, these anatomical 
partieulars are not described. 

Some Austrian and German authors, whom I 
consulted after having made my observations, 
describe and illustrate with figures a protuberance 
or fuberosity upon the vestibular surface of the 
mesial cusp of the first temporary molars, but not 
a true and real cusp like that observed by me ; but 
they notice the frequence of the fifth cusp upon 
the lingual surface of the second upper temporary 
molar. 

In his * Comparative Anatomy of the Dental 
System," published in 1911, Paul de Terra, on 
p. 32, briefly describing the first temporary 
molar, writes that upon its vestibular face there 
is sometimes a hemispheric protuberance (halb- 
kugelige Vorsprung) represented in Fig. 49 of the 
book; it can be found also on the first lower 
temporary molars. "This protuberance was called 
‚by Zuckerkandl tuberculum molare and by Aeby 
lateral protuberance. 

Baume (1890) and Mühlreiter (1891) write that 
the presence of such protuberance has often been 
noticed by them. 

At the place of the almost round protuberance 
described by those authors, and by myself fre- 
quently noticed, I have found a true cusp, with its 
point well developed and sometimes slender, upon 
the vestibular surface towards the mesial corner 
of the crown of the first temporary molar, coming 
out with its base from the region of the cervical 
line ; in some cases it looked like a small peg-tooth 
fused with the hard tissues of the vestibular face 
of the molar, as it is seen in the photographs repre- 
sented in Figs. 1 and 2. 

The fifth mesio-lingual cusp of the second upper 
temporary molar is very frequently found. It has 
been noticed also by the mentioned Austrian and 
German authors. Zuckerkandl has found it in 
more than 90 per cent. of cases, and by him this 
is one of the peculiar differences between this tooth 
and the first upper permanent molar, on which he 
has noticed the presence of the fifth cusp in only 
26 per cent. of cases. But Zuckerkandl includes 
in his calculations all the cases in which the fifth 
cusp of the second upper temporary molar is hardly 
represented by a hemispheric protuberance. He 
says in fact that in 110 observations made upon 


the temporary teeth he found that the fifth cusp 
of the second upper temporary molar was well 
developed in twenty-six cases, fairly well or slightly 
developed in sixty-nine cases, and absent in fifteen 
cases. 

From the researches made by me in the mouths 
of 1000. children upon the vestibular cusp of the 
first temporary molar and upon the fifth cusp of 
the second upper temporary molar, taking notice 


Fra. 5. Similar case to Fig. 4, but the fifth cusp is less 


developed. 


only of the well-developed cusps, I have drawn the 
following statistics, which I think are the first so 
completely published. 


Statistics on the Frequency of a SUPERNUMERARY CusP 
upon the Vestibular Face towards the Mesial Corner of 
the Crown of the First Temporary Molar 


Upon the first upper right only . : 21 in 1000 
Upon the first upper left only : e 15 
On both upper contemporaneously 1 32 D 
—68 29 
Upon the first lower right only : 9 £ 
Upon the first lower left only J é 1 
Upon both lower contemporaneously 3 5 
13 ” 


Total : e : : : 81 


LÉI 


Statistics on the Frequency of the SUPERNUMERARY FETH 
Cusp upon the Lingual Surface towards the Mesial 
Corner of the Second Upper Temporary Molar 


Upon the right only e À 21 in 1000 
Upon the left only : : : 18 
Upon both contemporaneously 


Total 


From the results shown by my statistics the super- 
numerary cusp of the first temporary molar is 
found more frequently upon the first upper molar 
than upon the lower, and more often in both the 
first upper molars contemporaneously than upon 
the molar of one side only. 

I have not had occasion to observe this super- 
numerary cusp well developed upon the four first 
molars contemporaneously ; only in one case I 
saw it upon both the upper and on the first lower 
right molar; upon the left lower there was only 
one protuberance. But in a great many cases of 
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which I did not take note in my statistics, because 
I noticed only the cusps well developed, Y saw also 
upon the four first molars contemporaneously the 
presence of an almost round tuberculum situated 
at the same place which occupies the fifth cusp 
when present. 

As a principal characteristic of the first lower 
temporary molar I have been able to confirm that 
its mesio-lingual cusp is generally the most de- 
veloped, and has the apex very prominent and 
pointed ; I have found it so even in children of 
six years of age, while the other cusps of the same 
tooth were rounded by the normal àbrasion of 
mastication. 

Respecting the fifth cusp of the second upper 
temporary molar my percentage of forty-one seems 
greatly inferior to the percentage of more than 
ninety given by Zuckerkandl, but really it is the 
contrary, because, while this author found the 
fifth cusp well developed in twenty-six cases out 
of 110, that is in 22 per cent. of the cases, I have 
detected it well developed in 415 cases out of 1000, 
that is in about 41 per cent. 

The fifth cusp is found more frequently in both 
the second molars contemporaneously than in only 
one of them. 

In my observations I have found that, dif- 
fering from the first upper and lower temporary 
molars and the second upper temporary molar, 
the second lower temporary molar always keeps 
its typical form: it has always five cusps: three 
vestibular and two lingual. 


All that I have noticed about the supernu- 
merary cusps of the temporary molars and their 
frequency makes me think that there are two 
questions to solve : 

(1) Why are they not always present ? 

(2) What is and what has been their function ? 

'The human teeth seem to beinthe way of reduc- 
tion, specially in the more civilized races, in which 
it is well proved that the teeth have a tendency 
to a reduction in their number. In fact, in the 
lowest human races the presence of the fourth 
molar is sometimes noticed (Thompson), and 
the third molar is always present; while in 
civilized man the fourth molar is found only very 
rarely and rudimentally (Bolk), and the appear- 
ance of the third molar begins to be rare, and when 
it appears, during its eruption it is the cause of 
pathological conditions sometimes very serious.* 

I add now that contemporaneously with the numeri- 
cal reduction of human teeth their form has also been 
changing, reducing their volume. The cusps, which 
to-day we call supernumerary and which we find 
so rarely, ought to have been more common in our 

* In the monkey, which with us has had very distant 


common progenitors, there are splendid types of well- 
developed fourth molars (Bolk). 
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very distant ancestors. Baume has noticed in 
the chimpanzee the constant presence of a tuber- 
culum molare well developed in all the four first 
temporary molars.* 

As I think I have demonstrated in my work, 
* Experimental Researches upon the Physiological 
Morphology of the Upper Posterior Small Incisors 
of Rabbits," the cinguli of the upper anterior 
teeth of man and the fifth cusp of the first 
upper permanent molar have the masticatory 
and protective functions of the mucosa. Tadd here 
that I believe that the fifth cusp of the second 
upper temporary molar and the vestibular cusp 
of the first temporary molar have the same 
function. And if the supernumerary cusps which 
I have noticed are not always constant this is 
just due to the reduction in the size of the teeth 
in the most civilized human races. 

In the adult man the tooth which has the 
greatest function is the first permanent molar 
analogous to the second temporary molar and of 
the same form as this. I have shown that the 
frequency of the supernumerary cusp is much more 
upon the second upper temporary molar than upon 
the four first temporary molars, and I am entitled 
to add that in one thousand temporary sets I 
never found any irregularities in the form of 
the second lower temporary molar. But with the 
disappearance of the fifth cusp of the first upper 
permanent molar, sometimes it is found that the 
first lower permanent molar instead of five cusps 
on rare occasions has four cusps: the fifth cusp, 
which is the disto-vestibular, begins to disappear. 
It would be most interesting to notice if the 
absence of the fifth cusp happens always or often 
in cases in which the third permanent molar is 
also absent. 

Concluding, I think that I can state the follow- 
ing assertions : 

I. Only in 8 per cent. of temporary teeth one 
SUPERNUMERARY Cusp upon the vestibular surface 
towards the mesial corner of the crown of the first 
temporary molar is present. 

II. Only in 41 per cent. of temporary teeth 
one SUPERNUMERARY FIFTH Cusp upon the lingual 
surface towards the mesial corner of the second 
upper temporary molar is present. 

III. These two SUPERNUMERARY Cusrs have 
the masticatory and protective functions of the 
mucosa during mastication. 

IV. These new facts are to be put together with the 
general phenomena of reduction of the teeth of the 
most civilized human races ; the teeth, as it was known, 
are in the process of reduction, not only in number, 
but also in size (reduction of masticatory surface), 
because the teeth with five cusps have a tendency to be 
reduced to four cusps. 


* Baume, cit. from Zuckerkandl in “ Handbuch der 
Zahnheilkunde " of J. Scheff, p. 104, Fig. 58. 
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SECTION Ii 


Dental Pathology and Bacteriology 


PRESIDENTIAL ADDRESS 


GENTLEMEN,— At the moment of the arrival of 
the opening of this great International Dental 
Congress, which has been looked forward to with 
so much interest and eagerness by many dental 
surgeons in this country and throughout the 
world ; at the hour of welcoming our brethren and 
friends from the dominions across the seas, and of 
greeting our colleagues from many great nations ; 
at the time of the inauguration of what will 
undoubtedly be a new epoch in the advancement 
and well-being of British dentistry, there comes 
the awful shock of war. Large numbers of those 
who were journeying from distant parts have 
obeyed the call of duty and loyalty to home and 
fatherland, as you are already aware, and have 
returned, leaving gaps in our ranks which we 
deeply deplore. 'The Congress promised to be of 
unusual brilliance—in fact, the best of the series 
so far known. 

But while our delegates and colleagues are not 
here personally, in many cases we have the records 
of their work and study of the last five years ; 
and the actual results of this meeting will really, 
I believe, be but little affected by their absence, 
as the full reports and papers of the various 
debaters and speakers in the sections of the 
Congress will appear permanently chronicled in 
the pages of the Transactions to be issued in the 
course of time. 

We must remember that while principalities 
and powers are striving for supremacy from a 
strategic and political point of view, we, assembled 
here, are concerned with the greater interests of 
humanity at large, a nobler and holier task. And 
I am convinced that, small though our numbers 
are on account of the European imbroglio, the 
work done will be of inealculable benefit to 
mankind. May it be so ! 

In this section, over which it gives me much 
pleasure to preside, I am glad to think that we 
are not so much disturbed in our programme as 
obtains in other branches of the Congress. 

In making their choice of subjects for debate, 
the council of this section decided upon two— 
amongst others—of the most important in all the 
realm of thescience and art of dental surgery. If the 


ætiology of dental caries were known, steps could 
be taken to prevent the enormous ravages which 
it still produces in men. Steps are being taken 
in numerous areas, it is true; but they are largely 
based on clinical evidence alone—and it is only 
when clinieal observation is wedded to scientific 
research that rational and non-empirical results 
are obtained. The treatment of dental caries is 
obvious, but this condition should be prevented, 
and if we were acquainted with its real origin, 
would be. 

Again, as I have repeatedly shown, the pathology 
and interpretation of the other diseases—almost 
equally as important as dental caries, which give 
rise to what is universally known as "" pyorrhoea 
alveolaris " is little understood. The result is, 
therefore, the employment of a thousand and one 
empirical remedies for the same. 

I believe that the papers submitted to the 
section on these two subjects alone will modify 
opinion very largely. The diffusion of knowledge, 
not the cause of self-aggrandisement, is the true 
raison d’être of these Congresses, and not the 
diffusion of knowledge alone, but the extension of 
exact science, wisdom, philosophy—whichever 
you will—which does not impede, but really and 
satisfactorily improves our learning and throws a 
profound illumination into the deep well of Truth. 

In Professor Pickerill we have an exponent of 
many problems which have been attacked by 
him in an original and masterly manner, and we 
are proud that he is to address this section 
to-morrow on the subject announced in the 
programme. Professor Cryer and Dr. Howe will 
present to us an epitome of the latest researches 
in the pathology of the antrum and so-called 
* pyorrhea alveolaris,” and the report on odon- 
tomes inaugurated by the British Dental Associa- 
tion will give us the latest opinions on the subject. 

There are many who suppose the ætiology of 
caries is fully established. I am one of those who 
regard the subject as still unsettled, the problems 
of the question still in many instances unsolved. 
Dilettantism is too prevalent in our midst. 

I do not for the slightest moment wish to decry 
the works of any one who has given, or is giving, his 
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time, labour, anxious care, knowledge, experience, 
and money towards this object. I would go to 
the other extreme and welcome most cordially all 
who can add their share in the work. No one has 
greater respect and regard for the works of Tomes 
and his distinguished son, Miller, Mummery, 
Pickerill and many others who have contri- 
buted to and built up the scientific side of 
dentistry. 

But I do maintain that our knowledge is still 
incomplete. 

We know but little of the actual composition 
of saliva, for instance, and the róle it plays in the 
mouth, the functions and secretions of the mucous 
membrane of the oral cavity, which is the most 
important external orifice of the body, the real 
structure of the teeth themselves, and last of all 
the unquestionable interpretation of the functions 
of the oral flora. Advancement in our knowledge 
of the last is extremely slow and unsatisfactory. 
Many bacteria are still uncultivable, and hence 
their habits are unrevealed. One cuts a section 


of earious dentine, but one does not positively 
know whether the micro-organisms there displayed 
are genuinely engaged in the destruction of the 
tooth substance. "They may be alien bacteria. 

Until we are thoroughly conversant with every 
aspect of this question of the causation of caries 
and are correctly informed as to the meanings of its 
numerous branches, we cannot expect to prevent 
a preventable and lamentable state of things. 

Gentlemen, the value of the study of dental 
anatomy (and physiology) which formed the 
theme of my communication to the last Inter- 
national Dental Congress is very great, but 
infinitely greater is that of the study of dental 
pathology and bacteriology, on account of the 
fact that it leads directly to a practical result, in 
that it suggests new modes of treatment and 
prophylaxis which are not only experimental, but 
eminently common-sense and non-empirical. 

In conclusion, I wish to thank the officers of 
this section for all the help that they have rendered 
in making the sectional debates a success. 


REPORT ON 


THE PATHOLOGY AND ÆTIOLOGY OF PYORRHG:A 
ALVEOLARIS 


By PERCY R. HOWE, A.B., D.D.S., Boston, Mass., U.S.A. 


THE term Pyorrhea Alveolaris has been the sub- 
ject of much criticism, for it is maintained that 
it does not adequately describe those earlier 
characteristies of the disease with which we are 
familar. It does, however, depict the most 
active, and an advanced state, of the condition that 
it designates, and presents, therefore, the most 
favourable aspect for its study. 

It is unnecessary to describe those clinical 
aspects of this disease that are common | to 
every textbook, but which very properly might 
come under the topic of this paper, for these are 
matters of everyday practice. This fully developed 
pathological condition presents three distinct 
phases, the consideration of which, in view of more 
recent developments from laboratory researches, 
adds to our understanding of the processes in- 
volved in its advancement, or, per contra, its 
restraint. I refer to bacterial activity, patho- 
logical calcifications, tissue degeneration. These 
three processes accord with general physiological 
principles in that while they are distinct processes, 


yet they are more or less interdependent. With 
this in mind their separate consideration may 
be profitably undertaken. Notwithstanding the 
numerous organisms that have been from time to 
time reported in connexion with this disease, and 
that have been made the basis of vaccino-therapy, 
yet for reasons which will appear in the discussion 
of these micro-organisms we must account the 
greater part of them merely associate forms, pus 
organisms, or indicative of disturbances of a 
different nature. 

The most recent work upon this disease done 
by the distinguished bacteriologist Dr. Hideyo 
Noguchi,* of the Rockefeller Institute of Medical 
Research, is of the greatest interest to our pro- 
fession. By reason of improved cultural methods 
Dr. Noguchi has discovered a new species of 
Spirocheta, which he has called the Treponema 
Mucosum. This organism is anaerobic, requires 


* Noguchi, Hideyo, ** TreponemaMucosum (New Species), 
a Mucin-producing Spirochæta from Pyorrhea Alveolaris, 
grown in Pure Culture," Journ. Expt. Med., vol. xvi. 
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from eight to ten days for its growth, is mucin- 
forming and produces odours characteristic of the 
disease. In form it is about half as large as the 
Vincenti Spirillum, its curves being much more 
regular and similar to the organisms of syphilis. 
Further interest arises in it from the fact that it 
will not grow on healthy tissue, but requires such 
a tissue as occurs in disturbed metabolic states. It 
is not strictly parasitic, but exerts a pyogenic 
action upon the tissue in which the growth occurs. 
In addition to this Dr. Noguchi has reviewed and 
revised the works of other authorities, and has 
ioslated in pure cultures other forms of micro- 
organisms, among which he finds the Treponema 
Microdentium very commonly present, as well as the 
Vincenti Spirillum, together with fusiform bacilli. 
These then are the micro-organisms most inti- 
mately connected with Pyorrhœa Alveolaris. They 
are capable of producing odours similar to those 
that accompany this disease, and one is mucin- 
forming. The infection is secondary, the ætio- 
logical factor being of metabolic origin, as has long 
been held, and in which opinion Dr. Noguchi, as a 
result of his studies, concurs. 

The pneumococcus has perhaps been mentioned 
in connexion with this disease as much as any 
micro-organism, and it has been made the basis of 
vaccino-therapy. For this reason it may be well 
to give it a brief consideration. It is undoutedly 
possible to isolate the pneumococcus from any 
mouth condition. Fifty per cent.* of the mouths 
of healthy persons taken at random will show the 
presence of this micro-organism. Miller} calls 
attention to an organism similar to the pneumo- 
coccus that very commonly occurs in the mouth. 
Considerable confusion has existed regarding the 
biology of these organisms, SO that they have been 
referred to as the ** pneumococcus-like organisms," 
and, on account of their morphological similarity 
to the true pneumococcus, some very elaborate 
study has been devoted to them, and the attempt 
made to establish the relationship between them 
and pneumonia. It has been concluded that 
some of the organisms cannot be distinguished 
from the true pneumococcus, either morpho- 
logically or physiologically, but that there are 
others, similar culturally, that react differently in 
fermentation and agglutination tests. The strep- 
tococeus mucosus is a member of the same species, 
is found freely in the mouths of healthy in- 
dividuals, reacts similarly in the agglutination test, 
and is undoubtedly closely allied with the mouth 
pneumococei. Other organisms found in healthy 
mouths are undoubtedly temporarily or per- 
manently modified forms of this class of micro- 
organisms. These are common mouth bacteria. 


* Buerger, Leo, “ Studies of the Pneumococcus and 
. Allied Organisms with Reference to their Occurrence in 
the Human Mouth,” Journ. Expt. Med., vol. ix. 

+ Miller, ** Micro-organisms of the Human Mouth." 
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Hiss * states that in seven healthy individuals 
under observation for study, in repeated tests 
extending over weeks and months, the pneumo- 
coccus was on some occasions demonstrated to be 
present in the saliva in six out of seven cases, or 
85-7 per cent. 

So that it may be seen that the weight of 
evidence is very much against the supposition that 
this class of organisms is closely responsible for 
the disease Pyorrhea Alveolaris, and that if we 
are to employ vaccino-therapy we should base 
our therapeutical measures upon the teachings 
of the more recent revisions of the bacteriology of 
this disease. It would be very interesting to note 
the effect with vaccines prepared from T'reponema 
Mucosum, or the Vincenti Spirillum. 

The next process for consideration is that of the 
formation of the calcareous deposits upon the 
teeth. These deposits, referred to as salivary or 
serumal tartar, according to the medium of their 
formation, are not widely different from calcareous 
deposits in other parts of the body, and the 
principles governing such pathological calcification, 
whether of the eye, the brain, the heart, the 
kidney, the liver, or of the intima of the arteries, 
are, in the main, equally applicable here. 

It comes properly under the heading of this paper 
for us to consider these principles and to support 
the idea of the connexion between these deposits 
and other pathological calcifications with laboratory 
evidence. 

It has been shown by experimentation that 
almost any tissue of the body may become the 
seat of calcification T providing it is degenerate. 
Cartilage and colloidal material are among those 
most readily caleified. In the case of the peri- 
dental tissues we find them to be of a cartilaginous 
character, while from the secretions of the mouth 
we find altered and evascular colloidal constituents, - 
both of which form a most favourable material i 
for caleareous deposition. While these conditions 
invite calcification, other factors must enter into 
the consideration of this process, among which 
may be mentioned over-saturation of the blood or 
saliva with calcium salts. The blood and the 
saliva not only contain carbonates and phos- 
phates, either of which would precipitate the other 
in the test-tube, but contain these elements in 
excess of their solubilities in water, variously 
stated, but given by one investigator as from two 
to four times as much. The blood of mammals 
varies but little in its calcium oxide content, being 
about -011 per cent. to ‘013 per cent. (Abderhal- 


* Hiss, Philip Hanson, “A Comparative Study of 
Pneumococci and Allied Organisms,” Journ. Expl. Med., 
vol, ix. 

+ Harvey, W. Henwood, ‘ Experimental : Bone- 
formation in Arteries,” Journ. Expt. Med., vol. xii. 

+ Lichtwitz, “ Ueber die Bedeutung der Kolloide für 
die Konkrementbildung und die Verkalkung," Deutsch. 
med. Wochenschr., vol. xxxvi. 
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den). Other investigators give a slightly higher 
estimate, but aecording to my analyses the CaO 
content of the saliva agrees very closely with 
Abderhalden's estimate for the blood, or from 
*011 per cent. to -015 per cent. CaO. There are two 
factors to account for this quality of holding an 
excess of CaO in solution that are common to the 
blood and the saliva. They are, the CO, and the 
adsorption property of the colloids. It is men- 
tioned in dental literature that the calcium salts 
of the saliva are held in solution by the CO,, in 
fact the usual explanation of the deposits of 
salivary calculus is that the calcium salts are held 
as bicarbonates, and upon the escape of CO, the 
calcium is precipitated. This explanation is in 
measure true, but is hardly à complete one and is 
open to criticism, for while the free CO, in the 
saliva may hold the calcium phosphate in solution, 
and the carbonate of calcium exist as bicarbonate 
so that the escape of the CO, would allow both 


the phosphate and the carbonate to become: 


precipitated, we would expect to find almost 
universally the constant deposition of the calcium, 
whereas it is deposited only under specific condi- 
tions. Much study has been devoted to the 
question of the form in which the calcium exists 
in the blood, and Wells, in extensive researches on 
calcification, adopts the conclusions of Barille,* 
who holds that the calcium phosphate is present in 
the blood as a carbon-phosphate, an unstable com- 
pound that decomposes to form a biphosphate and 
|. a bicarbonate, and there are many reasons to 
believe that it is in this form that these salts exist 
in the saliva. 


Ca3P208 +4H,Co3=H20 +P508Ca Ho : 2CO (CO3H) Ca: 


When the CO, escapes or is neutralized, the mixture 
of carbon-phosphate is precipitated, in an alkaline 
medium the phosphate comes down as tribasic in 
an acid medium, as the urine, as dibasie calcium 
phosphate. 'The more alkaline these fluids be- 
come, the less able they are to retain the calcium 
salts in solution. ‘ It is a well-known fact that, 
no matter how sclerotic the walls of a vein may 
become, they rarely, if ever, calcify, so long as 
there is venous blood rich in CO, flowing through 
them." Hoffmeister and Tanaka T have shown 
that pieces of ivory are most rapidly absorbed in 
tissue where metabolism is most active (and where 
by inference the most CO, is produced). Active 
metabolism is, then, a very considerable factor in 
calcium deposition.f So that while the CO, is an 
important factor in maintaining in solution the 
caleium salts that are present in the fluids that 
- eonstantly bathe the parts undergoing calcifica- 


* Barillé, ** Carbone-phosphates tricalcique,” Jcurn. de 
Pharm. et Chim., 1904, series 6 ; 1910, series 7. 

t Hoffmeister, * Ueber Ablagerung und Resorption von 
Kalksalzen in den Geweben,” Ergebn. d. Physiol., vol. ix. 

I Wells, H. Gideon, “ Calcification and Ossification," 
Arch. Int. Med., 1911, vol. vii. 
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tion, yet it is not the sole factor, for it leaves out 
of consideration the very important properties of 
the colloids, of the mucin of the submaxillary and 
sublingual glands, and the globulin and albumen 
of the parotid glands, as well as the colloids of the 
blood. The colloids are supposed to be held in 
suspension, while the crystalloids are held in true 
solution. Part of the crystalloids become con- 
centrated at the surface of the colloids, and the 
withdrawal of these from the solution allows more 
to be taken up, so that colloids, by their adsorp- 
tion property must here be considered when we look 
for an explanation of the manner in which it is 
possible for more salts to enter into solution than 
is possible in water solubility. That this property 
of the colloids is even more to be regarded than 
that of the CO, is to be seen by that series of 
experimentation which has shown that even upon 
the complete withdrawal of the CO, the colloids 
are capable of withholding these salts from 
precipitation. 

In addition to the way in which these two 
different agents hold the calcium salts in solution 
in excess, there remains the fact of the supply of 
ealeium through the food, and through the dis- 
position that the system makes of this supply in its 
physiological processes. The substitution of foods 
with other bases, as magnesium and strontium, 
together with a low calcium content, has been 
proven by experimentation to act in an inhibitory 
manner upon ossification. 

It has been shown that in acidosis the calcium 
of the blood is utilized to neutralize these fer- 
mentative or pathological acids. On this account 
we should expect to find erosion, rather than 
Pyorrhea Alveolaris, during a metabolic irregularity 
of this character. 

On the other hand, excess of calcium in the food 
leads to its disposition within the bones (Goitein). 

The calcium excretion is mainly through the 
intestinal tract. It has been shown that in certain 
intestinal crises, 60 per cent. more calcium is 
excreted than is taken in by the food. So that the 
importance of the influence of this part of the 
digestive tract upon calcification process is very 
apparent. 

From repeated examination of the saliva the 
writer feels that it is a safe statement to make that 
the calcium content of the saliva is greater in 
individuals who have attained their growth, and 
that as the tendency of the system towards 
excessive retention of these salts increases with 
age, so does the calcium content of the saliva. 
The analyses of tartar, both the salivary and the 
serumal, that I have carried out in my laboratory, 
show that these deposits contain the phosphate of 
lime and carbonate of lime in the proportion of 
from 85 per cent. of phospbate as tricalcium, to 
15 per cent. of carbonate. Some magnesium 1s 
present, together with fats (neutral fats, lecithin, 
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and soaps), and the stroma in which the deposit 
has oceurred. With respect to the difference be- 
tween the salivary and the serumal tartar, the only 
thing that is apparent from my examinations is 
that of the matrix of deposit. In this connexion 
I have carried out many analyses with a view to 
determining the presence of urates, and com- 
pared them with controls, and I have never been 
able to convince myself of their presence. I have 
used the murexide tests and others. It will be 
seen from these analyses that these deposits, that 
are so intimately connected with the dental 
organs, agree very closely with analyses of calcific 
deposits in other parts of the body, particularly in 
respect to the proportion of the phosphate to the 
carbonate,* and with respect to the fats. 

No matter in what form the calcium enters the 
system, or in what form it is deposited, it eventually 
becomes phosphate and carbonate, and in the pro- 
portion given. 

In passing it may be well to state that many 
analyses give a higher percentage of carbonate. 
This is to be attributed to the ashing method 
which converts many organie acids and com- 
pounds into carbonates. My own work has been 
carried out by titrations, the CaO estimated as 
oxalate, the CO, by freeing with HCL and KOH 
absorption, and the P,O, has been determined 
by uranium, using ferrocyanide of potassium as 
indicator. 

There has been a division of opinion in respect 
to calcification among research workers upon the 
subject. One school is represented by Wells in 
very elaborate studies upon the subject, viz. that 
the process is a physico-chemical one, depending 
upon an unknown selective property of the matrix 
that holds the calcific deposits. Oskar Klotz T is 
the exponent of the idea that fats and soaps 1 are 
intimately concerned in this process, and Hanes $ 
advances a similar but more specific idea in his 
report upon “ Lipoid Metabolism in the Developing 
Chick and its Relation to Caleification," in which 
he traces step by step the process, and shows that 
the phosphorie acid utilized in calcification is 
derived from phosphorized fats. Generalizing 
from his studies, he strengthens his views by re- 
viewing the chemical analyses of the process of 
calcification in the intima of the aorta (the most 
frequent site of calcification in man), and demon- 
strates that the phosphoric acid is here supplied 
by phosphorized fats in situ. 

However this may be, I have found neutral fats, 


* Wells, H. Gideon, ‘‘ Pathological Calcification,” 
Journ. Med. Research, vol. xiv. 

T Klotz, Oskar, ‘ Studies upon Calcareous Degenera- 
tion," Journ. Expt. Med., vol. ix. 

i Wells and Mitchell, “ Studies on Caleification and 
Ossification," Journ. Med. Research, vol. xxii. 

$ Hanes, Frederick M., “Lipoid Metabolism in the 
Developing Chick and its Relation to Calcification,” 
Journ. Expt. Med., vol. xvi. 
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phosphorized fats, and soaps present in these de- 
posits, and more in the early stages of the for- 
mation, diminishing as the calcification proceeds. 

Collecting the soft deposits that precede dense 
calcification, and also the scrapings of the soft 
tissue from the roots of freshly extracted teeth of 
pyorrheeal cases, drying over sulphuric acid, and 
extracting with repeated applications of ether, a 
very appreciable amount of stainable fat may be 
found upon evaporation of the ether. Extracting 
again the tissue that has been treated with ether, 
with hot acid alcohol, the presence of a stainable 
fat is further to be found, or a fatty acid freed 
from a soap combination. After the ether has 
evaporated in the first instance, if an attempt be 
made to dissolve the fatty residue in acetone, a 
portion will float about undissolved, or lecithin, the 
phosphorized fat. It would not seem far-fetched to 
conclude that with the phosphate content of these 


deposits, and with phosphorized fat present, and 


from the studies given above, that a part, at least, 
of the phosphoric acid radicles might be derived 
from this source. 

One thing more bearing upon this is that I find 
a very considerable amount of lecithin in the 
saliva, especially in the saliva of cases where 
rapid deposition is going on on the lower front 
teeth, where I have collected the saliva from the 
submaxillary gland by means of an apparatus that 
I have contrived, and that I am accustomed to use 
in work of this nature, and using the same stimulus 
to incite the flow in cases for comparative study, I 
am able to get an uncontaminated saliva, and to 
exclude the possibility that the source of the 
lecithin might be other than through the gland. 
It seems very probable that this substance has a 
connexion with this calcific formation. 

The topic of tissue degeneration and its con- 
nexion with pyorrhea, besides being a necessary 
requisite for the bacteria that are most intimately 
concerned in the process, is also a necessary part 
in this kind of pathological calcification, in the 
physical sense, as a selective matrix, or, in a 
chemical sense, as a source of phosphoric acid 
radicles from itsfats. The pathology of the process 
may be beautifully demonstrated by micro-staining 
methods, particularly from the tissue upon the 
roots of freshly extracted teeth selected for the 
purpose. 

By the use of pyrogallie acid the calcification 
may be seen to be proceeding in definite and 
detached areas. The phosphates may be seen by 
staining with silver nitrate. Bubbles of escaping 
carbonic acid gas may be seen to escape upon 
treating with strong acid. Fatty acids and neutral 
fats are shown by Sudan III and Scharlach R.* 


* Baldauf, Leon K., “ An Investigation of the Nature 
of Proteid Soap Compounds and the Standing of Pure Fats 
and Lipoids by Scharlach R. and Sudan III,” Journ. Am. 
Med. Assn., vol. xlix. 
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It is at this point that a division of opinion is 
held upon this disease ; some believing that these 
tissues have become degenerate through local 
bacterial processes, and that by local treatment 
the disease can be obliterated ; others believing 
that systematic states are the controlling factor. 

It is true that a great deal can be accomplished 
by the constant removal of debris from the mouth 
of whatever nature, but the constituents that go 
to make up the individuality of the blood and of 
the oral secretions are derived from that division 
of nutritional processes that are termed meta- 
bolie. Whether the secretions of the mouth shall 
enter the mouth with their proper proportion of 
inorganic salts, or with the mucin, the globulin, 
the albumin, or the fats unimpaired and free from 
morbid metabolites, depends upon systematic 
phases. And the same thing is true of the blood. 
Actual analysis indicates nothing else. From the 
laboratories of research workers an immense 
amount of data has been, and is, accumulating 
upon definite and specific actions in the physio- 
logical processes of metabolism. Yet while for 
the present we must speak of the metabolic states 
that accompany Pyorrhea Alveolaris as anomalous, 
still there are certain general principles that are 
applieable in the cause or the repression of this 
pathological condition. Without any attempt 
to mention them in the order of their importance, 
we may recall the fact that when the human 
system is constantly, and for a long period, supplied 
with more nutriment material than its physio- 
logical requirements demand, a portion of the 
excess is stored as fat, and the other portions 
appear as partly oxidized metabolites, which the 
economy makes every effort to neutralize and to 
eliminate as best it may. As a result of feeding 
experiments carried out a number of years ago, I 
called attention to the effect of overfeeding upon 
the oral secretions, and spoke of having in mind 
the question of nutritional balance in this con- 
nexion. And I am still of the opinion that this is 
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one of the general considerations to be taken 
into account in an effect to suppress this compli- 
cation. 

Another important thing is to give attention to 
intestinal difficulties—not only on account of 
intestinal aid in getting rid of nutritional excess, and 
on account of its effect on the calcium output, but 
also on account of the many products of intestinal 
fermentation which pass through the protective 


-defences of the intestinal mucosa and toxicolytic 


action of the liver and permeate the whole system. 
I have found indican in the saliva during intestinal 
attacks, and Combe * mentions the effect of 
intestinal fermentation upon a child who secreted 
several litres of saliva daily during these crises. 
So that it is seen how excretory substances appear 
in the mouth and how the glands are affected in 
their action by systematic complications. Com- 
plete balance studies of inorganic metabolites, and 
of the organic, show a great deviation from the 
normal in disease, and confirm the fact that a 
smoothly working human system is essential to 
perfect metabolism. 

Without any consideration of the effect of 
different organs upon special bodily constituents, 
as, for example, the effect of the thyroids or para- 
thyroids upon calcium control, we will say that 
active metabolism controls directly the CO,, and 
we have shown its effect in maintaining calcium 
salts in solution. The colloids of the secretions 
we know but little about ; drinking large quan- 
tities of water reduces their viscidity, however. 
Calcium in the food effects calcium in the bodily 
fluids, generally speaking. Fats are indicative 
of excess of nutriment, and phosphorized fats are 
influenced by the action of the liver. It is the 
writer’s practice to accompany efforts at treatment 
of the systemic phases of pyorrhwa by analysis of 
the saliva in order that he may proceed more 
intelligently in his work, and he recommends the 
practice to others. 

* Combe, "7 Auto-intoxications.”’ 
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Foreword. Upon the correct ætiology of any 
disease must depend very largely correct treat- 
ment and entirely any rational preventive measures 
which are to be taken to cope with that disease. 
Measures that seek to lessen the incidence of a 
disease over wide areas, if they are not founded 
on a true ætiological basis, can be but empirical 
in nature and foredoomed to failure. 

We must see to it, therefore, that our advice 
to peoples and governments is sound, that the 
weapons with which we are asking them. to 
conduct extensive campaigns are flawless. And 
this cannot be so unless the strategy of this fight 
be based upon sound ætiology, reached after the 
fullest and most searching inquiry. 

The subject of the ætiology of caries has become 
a very large one—much too large to be adequately 
included within the limits of a single paper. For 
this reason it is not necessary, perhaps, to apologize 
for the length and tedium of the present communi- 
cation, since the writer is not responsible for the 
choice of the subject. 

History and Geographical Distribution. Dental 
caries is no modern disease of mushroom growth ; 
it existed before man learnt to record his observa- 
tions, and when he did so his earliest records 
refer to remedies for dental disease. The in- 
cidence of the disease in individuals in earliest 
times was, as is well known, but slight, varying 
from 1:5 per cent. to 2:5 per cent. in Great Britain.* 
This incidence has increased slowly but surely ever 
since, until it now stands at between 90 per cent. 
and 100 per cent. as an average for practically all 
nations living in a modern European fashion. 
It is not, however, the percentage of individuals 
affected with caries which is so important or 
striking, as the considerable increase in the number 
of carious teeth in each affected person. Obviously 
it is a very different matter whether 2 per cent. of 
teeth are carious as in some Asiatic races,f or 
52-9 per cent. as among school children at the 
present time {—that is, whether the children of 
a community have an average of :48 carious 
and 23-52 sound teeth each, or 12:5 carious and 
11:5 sound teeth. 


* J. R. Mummery, Trans. Odont. Soc., vol. ii, New 
Series. 

T Patrick, Marshall’s Operative Dentistry, p. 121. 

i Cunningham, Brit. Dent. Journ., 1908, p. 872; and the 
writer's observations. 
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It is unanimously recognized that the increase 
in the spread of dental caries has been parallel to 
the increase in wealth and luxury, in refinements 
of thought, habits, and food occurring in any 
nation. Where these latter attributes have 
evolved slowly the progress of caries has been slow, 
but where they have come rapidly or been thrust 
suddenly upon a nation or community the 
destruction of the teeth has occurred with an 
equal speed and certainty. The Maori in some 
parts of New Zealand, for instance, in a single 
generation passes from a state of immunity to 
one of susceptibility equal to that which it 
took European nations some 2000 years to 
reach. 

Geographical. It cannot be said that any race is 
absolutely immune to caries of the teeth, but much 
may be learned by examining the modes of life of 
those races which are least affected and comparing 
them with those of races that suffer most. J. R. 
Mummery's * and the author's T figures, based 
on an examination of skulls, show the Maori and 
the Esquimaux to have been the most immune 
races, Polynesians and Asiatics being  inter- 
mediate, whilst Australian aborigines and Bush- 
men are most susceptible, the percentages of 
individuals with carious teeth varying from 
1-2 to 20-6. Patrick's figures, also obtained 
from examination of crania, but estimated ac- 
cording to the percentage of carious to sound 
teeth, show Southern Asiaties to have been least 
affected, Africans, Polynesians, and Australians 
being somewhat more so, whilst the native races 
of America were affected to slightly more than 
double the extent (5:8 per cent. of teeth carious). 
It will thus be noted that, according to the first 
method of estimation, the Maori and the Esqui- 
maux are the most immune races, whilst the second 
method places Southern Asiatics first; both 
agree that Polynesians are moderately immune, 
and of cou,se even the most affected of the races 
mentioned are relatively immune when com- 
pared with moderi European peoples. There 
is little evidence, however, to show that geographi- 
cal or climatie conditions have of themselves any 
direct influence upon the ætiology of dental 

* J. R. Mummery, Trans. Odont. Soc., vol. ii, New 
Series. 


T H. P. Pickerill, Prevention of Caries, p. 2, ed. 1. 
I Patrick, Marshall's Operative Dentistry, p. 121. 


SECTION II: THE ZETIOLOGY OF DENTAL CARIES 


caries when considered in relation to indigenous 
races, though there does seem some ground 
for belief that a change from a cooler to a warmer 
climate may predispose individuals to an in- 
creased manifestation of caries ; and from recent 
observations I am inclined to think that the 
reverse may be true. 

Dietetic Ethnology of the Relatively Immune 
Races Compared with that of Civilized Susceptible 
People. From the earliest times there has been 
an assumed association between variation in 
diet and the occurrence of caries. Aristotle 
thought that particles of sweet things which 
remained between the teeth occasioned decay 
of the teeth. A Maori Tohunga informed me 
that his people all had quite sound teeth until 
they began to obtain the pakeha huka 
(sugar) ; a pakeha Maori (white man living with 
Maori) informed me that it was quite clear why 
the Maori had good teeth and the Europeans 
bad ; because the former lived ** closer to nature," 
which probably is true, but requires further 
analysis. 

It has been pretty generally assumed since the 
researches of Mr. J. R. Mummery, that those 
races which subsisted mostly on meat were least 
affected by caries. More recently, Dr. Sim 
Wallace, Dr. Harry Campbell, and Mr. Fletcher 
have advocated the view that a chief cause of 
caries in civilized peoples is the soft paplike 
character of the diet, and that the immunity of 
other races was due to the inclusion of coarse 
and fibrous elements in their dietaries and to their 
primitive methods of preparing their food. The 
writer also has to admit that he has advanced 
similar views. 

On further investigation, however, I have come 
to the conclusion that both of the above views 
are untenable ; they possibly were based largely 
upon assumption (as in my own case) rather than 
upon actual investigated facts. 

As Regards Meat Eating. Certainly the Esqui- 
maux live very largely upon fish and meat, but 
not to the extent which is popularly imagined ; 
fruit-berries and mosses in large variety form an 
important part of their dietaries. But the Maori, 
who were even less affected by caries than the 
Esquimaux, certainly were not principally flesh 
eaters. "They ate the flesh of birds and fish, 
but this was quite subsidiary to the vegetables; 
fruit, and roots which formed their staple food. 
Polynesians are relatively free, yet ** undoubtedly 
the staple foods are vegetables." * The Southern 
Asiaties (least susceptible according to Patrick) 
are in many cases forbidden by their religious 
tenets from eating meat, in other places economic 
conditions make meat a luxury, and as a whole 
they are to be classed as grain and fruit eaters. 
It is rather significant that two of the races most 

* Private communication to the writer from Fiji. 
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affected by caries according to Mummery's figures 
—the Australian aborigines and the Bushmen— 
lived by hunting game and were larger meat 
eaters than any of the other races mentioned, 
exeept perhaps the Esquimaux. 

It is also significant in this respect that amongst 
European races the largest meat eaters—the 
Colonials of Australia and New Zealand—are 
more affected by caries than others. 

As Regards the Comparative Coarseness of the 
Dietaries. Two things are involved here: first; 
the character of the raw food-stuff ; and secondly, 
its method of preparation and cooking. 

Maori Food and its Preparation. There is no 
doubt that there has been much misconception 
both as to the character of the Maori food and as 
to its manner of preparation. From personal 
experience of living with the Maori and sharing 
their food eooked after their own fashion, I have no 
hesitation in affirming that their food was and 
is both softer and better cooked than that of the 
majority of European families. The vegetables, 
which comprise kumara, riwai, and a large variety 
of leaves, roots, and ‘ hearts " of tree-ferns and 
palms from the forest, are all first carefully pre- 
pared by washing and scraping, only the youngest 
and most tender parts being used. They are then 
—together with any meat, such as pigeon, wild 
pig, or fish, which may be available—placed in a 
hangi or earth oven, where the food remains 
for many hours literally stewing in its own juice. 
When they are removed, both meat and “ vege- 
tables" are as tender and soft as they could 
possibly be, and the flavour of the meat is excellent. 
The much-talked-of fern root is first carefully 
selected by an experienced woman, next soaked in 
water, roasted, pounded between two stones, 
and seraped. Then the fibres are drawn and the 
starchy part extracted and eaten. It is sweet, 
and something like a soft biscuit. 

I was unable to get any mamaku fern for a meal 
owing to its having been all used up in the district 
where I was. So I made careful inquiries from 
various natives as to what it was like, and was 
invariably informed that it was ‘‘ Oh, very nice," 
and my Maori guide informed me that it was 
** soft like jam." 

The Polynesians prepare their food in many 
cases in a similar manner : it is always cooked— 
and well cooked. The taro in Fiji, for instance, is 
skinned, boiled, and mashed. Bananas they boil 
in their skins for an hour. Only occasionally do 
most islanders get fowl or fish, and then it is 
boiled. Bread-fruit and taro are in some places 
(Daviulevu) roasted first, then pounded, made into 
a pudding, and boiled. Fruit and shell-fish are 
eaten raw. 

Yam is also a staple food (Banks Island.) “ It 
is eaten morning and evening, generally roasted, 
sometimes boiled ; often grated and made into a 
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pudding (loko) in the ground oven." Bread- 
fruit is also “ either roasted or converted into a 
dainty mash called lot.” * 

All Europeans, residents, and natives to whom 
I have spoken are unanimous that a native meal 
is much less tough and requires less chewing than 
an average European meal. The boiled rice 
which forms the staple food of millions of Asiaties 
cannot be held to be tough, coarse, or fibrous in 
the slightest degree. Millet and maize (often 
soaked until it is semi-putrid) similarly are soft 
in the extreme when eaten. Sir Harry Johnston, 
discussing the foods of West African tribes, 
says that manioc is the staple food; “ the root 
after being well washed was ground into a white 
flour and then mixed with water until it formed 
a stiff dough. This was made up into rolls of 
sausage shape, wrapped in banana leaves, and 
boiled." A similar dietary and method of pre- 
paration is found in nearly all African tribes—the 
coarse and fibrous is eliminated, and meat is 
ordinarily taken as a “ relish " only, and is well 
and tenderly cooked. In many cases in Poly- 
nesia, Australia, New Zealand, and Africa the 
natives show a marked preference for flesh that 
has partially putrefied, and it is probable that this 
represents man's earliest method of eliminating 
the “ tough " element from his dietary. 

It is interesting to note that the only two 
uncivilized tribes in Africa—the Pygmies of the 
Congo and the Bushmen— who practised neither 
agricultural nor culinary arts, were more affected 
by caries of the teeth than others. A similar 
comparison may be made between the Australian 
aborigines and the Maori. 

The limits of this paper preclude an enumeration 
of the many further instances I have collected 
of native races comparatively immune to caries 
who live for the most part on foods which do 
not require much mastication and which cannot 
by any means be called tough, coarse, or fibrous. 
'There is this, however, to be noted, that the food- 
stuffs of such races are neither concentrated nor 
ultra-finely divided. 

The value of observations on native dietaries lies 
in the fact that they may be regarded as records of 
dietetic experiments on millions of people spread 
over a vast time, and one cannot escape the 
inference that marked differences in food and 
its manner of preparation have some important 
influence upon the musculature of the mastica- 
tory organs, the oral secretions, and the buccal 
flora. ; 

Now let us compare the above with a brief 
résumé of present-day European dietaries. 

The following Table expresses briefly the results 
of a detailed examination which I made several 
years ago of the dietaries of 1500 primary school 
children : 

* A European lady's subjective experience. 
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Percentage of 
meals of which 
it formed part 


Article of diet 


Bread and butter 57-6 
Meat T - 53-7 
Cakes, biscuits, or scones 34-1 
Tea . ^ 32-1 
** Vegetables " 23-0 
Water y s 2 A 14:2 
Fruit : : 3 ? À E 3-4 
Lemonade : ; . ^ : d 3:2 


The incidence of caries in the district from which 
these figures were obtained is well over 95 per cent. 
It represents the dietary, therefore, of a community 
highly susceptible to caries. In what ways does 
it differ from that of the immune native races ? 
First, in the large consumption of flour in an 
extremely finely divided (but not necessarily 
softer) condition. Secondly, in the very large 
consumption of meat (246 Ib. per head per annum) 
— vastly in excess of what the average immune 
native obtains. This means increased tritura- 
tion or chewing of food and an increased protein 
detritus. Thirdly, in the very large amount of 
tea which is drunk, probably containing a high 
percentage of tannic acid and being a concentrated 
solution of cane-sugar. Fourthly, in the very 
small amount of fruit, lemonade, and water con- 
sumed. 

It may also be interesting to note that the 
same population spends over £1 per head per 
annum upon imported sweetmeats, and in addition 
consumes nearly a hundredweight of sugar per 
head per annum. 

As Regards the Manner of Preparation and 
of Eating Food. What I have to state now may 
be regarded as heterodox, but subjective experi- 
ence, endorsed by the experience of others, has 
forced me into the position. 

I am now decidedly of the opinion that the food 
of “ civilized ” communities that are highly sus- 
ceptible to caries is at the present time much 
tougher, requires more chewing, and is no less 
* fibrous" than that of uncivilized people who 
are immune to caries. There is no doubt whatever 
that meat as cooked in an ordinary household 
is always far tougher and more fibrous than 
it is when cooked by a native in a hangi, for 
instance, or stewed for many hours (after pro- 
longed keeping) in an earthenware pot. There is 
no doubt either that modern household bread 
is much tougher and more like rubber, especially 
as to the crusts, than any form of bread or cake 
or “ porridge " that natives make and consume. 
Nor is there any doubt that the average '* vege- 
tables " on a European’s table are more fibrous 
—stringy—and worse cooked than any Maori or 
Polynesian, for instance, would tolerate. Civilized 
methods of cooking, too, whether by roasting, 
baking, or boiling, tend to promote toughness of 
the article cooked and also to increase loss of 
tissue juices. 'This not only renders the food 


SECTION II: THE ÆTIOLOGY OF DENTAL CARIES 


less sapid, but also far less nourishing ; proteins 
are densely coagulated, and rendered difficult 
of digestion, and valuable phosphates and calcium 
salts are thrown away. 

Our methods of eating food contrast with those 
of immune races. Nearly all natives eat twice 
a day only ; at both times—early morning and late 
evening—they are hungry, they are happy, they 
are not hurried. We eat more or less hurriedly, 
four and perhaps five times a day. We are never 
properly hungry. We are continually worried as 
to the next thing to be done, and we eat things both 
very hot and very cold—a thing which no natives 
will willingly do. 

As regards cleanliness, all native races observe 
great care in this respect in the preparation and 
cooking of food, and I am not sure that a native 
eating with his fingers from a leaf is introducing 
any more organisms into his mouth than we do 
frequently in eating from a plate with a fork and 
spoon, which seldom if ever have been sterilized 
since being used previously. 

The manner in which all the above factors may 
conduce to the occurrence of caries or tend to 
eliminate it will be referred to subsequently. 

The Influence of Occupation. It is not intended 
to deal with this aspect at all in detail, but some 
information recently published by Dr. Bjarne 
Arentz * is worthy of note. Some 12,000 indivi- 
duals, being adults liable for military service in 
Norway, were examined. It was found that only 
5'4 per cent. had sound dentitions. 

A comparison between country dwellers and 
town dwellers was distinctly in favour of the 
former. Only 4*6 per cent. of those living in towns 
were classed as having good teeth (four or less 
than four carious teeth), whilst up to 45:2 per 
cent. of those coming from country districts were 
so elassed. The occupation associated with the 
healthiest teeth was that of fishermen. Of these 
51 per cent. were classed as good, and only 6:8 per 
cent. as very bad (15 teeth or more carious). 

Farm hands were more immune than factory 
hands. Tradesmen, clerks, and students had as a rule 
* bad " teeth, whilst school-teachers, shoemakers, 
and tailors usually showed "good" teeth. As 
a class, bakers and millers had bad teeth. Dr. 
Arentz concludes that occupation influences 
considerably the incidence of dental caries. The 
relative immunity of fishermen is interesting 
in that one finds the same thing in studying the 
ethnology of various “native” races. This 
immunity may be due to a stimulating effect 
on the oral secretions, or to a selective effect on 
the buccal flora, or to the decomposition pro- 
ducts of fish detritus in the mouth—if fisher- 
men may be supposed to eat fish largely. The 
influences of town and country will be referred to 


* Norsk Tidsskrift for Militaer medicin, vol. iv, 1913 ; 
Brit. Med. Journ., 1913, p. 1641. 
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later. The susceptibility of bakers and millers 
is well known, and can only be ascribed to the 
continual inhalation into the mouth of highly 
fermentable carbohydrate in a state of finest 
division. Why shoemakers and tailors should 
have relatively good teeth I do not know. It 
would be interesting to ascertain. 

Heredity as an Ætiological Factor in Dental 
Caries. Y have no knowledge of any accurate 
investigations having been made on this extremely 
important aspect of the present study. It is a 
diffieult field, but one which should repay work- 
ing. 

If we regard caries of the teeth as a purely 
environmental accident, then according to Weis- 
mann's teaching heredity should play no part in 
its occurrence. But can we so regard it? I 
think not; there are other elusive factors, at 
present by no means accurately determined, 
which enter into the problem. In this place 
reference only will be made to two facts of common 
experience which tend to show that hereditary 
influence is frequently manifested. A suggestion 
will also be made as to the possible origin of a 
malign hereditary effect. 

(1) It must be an experience common to most 
dental practitioners that the characteristics of 
teeth in the children of a family vary with the 
facial resemblance to one of the parents or to some 
collateral ; and that, if the type is one mani- 
festing sound teeth, the child will tend to have 
sound teeth also, or at least sounder teeth than 
the brothers or sisters who resemble a parent 
with markedly carious teeth—and this despite 
identical environment. Again, those practitioners 
who have charge of orphanages will have recognized 
the very marked difference in the incidence of 
earies in the children of different parents, although 
the environment has been identical for all for 
a sufficient length of time. 

It is difficult to explain these facts completely 
in any other way than by assuming that certain 
children have inherited a deficient ‘* resistance," 
which in itself is of course no explanation, since 
it leaves us to define all that is meant by “ re- 
sistance.” 

(2) It is somewhat heretical nowadays even 
to hint that acquired characteristics may be 
transmitted. But there is one aspect of this 
question which does not seem to have been 
satisfactorily settled, and which may have an 
important bearing on the present study. I 
refer to the effect of the elimination of trophic 
nerve-influence. 

Many years ago, Brown-Séquard performed 
a large number of experiments on guinea-pigs by 
dividing various nerve tracts and nerve trunks, 
which of course produced typical neurotrophic 
and paralytic lesions. The animals were bred 
from, and the offspring in many cases showed 
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similar lesions. For instance, after section of the 
sciatic nerves, the toes of the parent animals 
sloughed or became anesthetic and were nibbled 
off. The offspring appeared with an absence of 
toes or defective toes. These experiments have 
een confirmed by Westphal, Dupuy, Obersteimer, 
Romanes, and more recently by Professor Leonard 
Hill. They have also, of course, been adversely 
criticized, but Sir Ray Lankester has stated that 
they are the one fact in favour of Lamarckians. 

Clinical medicine lends some support to the view 
that defects of the nervous system are more likely 
to be transmissible than others—purely cerebral 
conditions, for instance, such as the various forms 
of insanity. But there are other diseases in which, 
though the manifestation is somatic, the nervous 
system is primarily at fault, and they are recognized 
as “ hereditary.’ Such are diabetes insipidus, 
Friedreich’s ataxia, myoclonia, angio-neurotic 
cedema, and very possibly gout. 

Now, if these views are correct, the bearing on 
the occurrence of dental caries is this: that at 
increasingly early ages, long before marriage, 
adolescents are, either by disease or by operation, 
suffering section or. destruction of the nerves 
supplying trophic function to their teeth. If then 
Brown-Séquard was right, we must expect the 
offspring to reproduce these organs (the teeth) 
in a degenerate or diminished condition— possibly 
in a condition of lowered resistance to the attacks 
of caries. The fell effect of such a cumulative 
influence must be obvious.* 

This subject would seem to be one on which 
observations might have been made by senior 
practitioners, but at present I have not been able 
to ascertain this. Black,f however, states that he 
has observed through four generations that similar 
dental lesions at similar periods of life and situa- 
tions in the mouth occur in offspring as in parents. 
I have initiated some experimental work on rats 
and rabbits in this connexion, on which, however, I 
have nothing yet to report. 

Since writing the above I have noticed an 
interesting case reported by Mr. Hopewell-Smith 
(Dental Cosmos, 1913, p. 781) in which teeth 
defieient in their crowns were said to have been 
present in five generations and were seen and 
examined by Mr. Hopewell-Smith in two genera- 
tions, including several collaterals. It is in- 
teresting to note that there was '* a certain amount 
of mental deficiency in two of the boys," hence 
suggesting a common nervous (neurotrophic) 
origin for all the deficiencies. 

Pathology and Morbid Anatomy. It is generally 
held at the present time that the initiation of the 
carious process is due to the lactic acid fermenta- 
tion of carbohydrate food material remaining 


* Were such an influence proved it would sound the 
death-knell of much of modern “ conservative " dentistry. 
T Oper. Dent. Surg., vol. i. p. 116. 
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against the teeth after eating. It will be un- 
necessary here to set forth the well-known 
equations showing (approximately) the reactions 
by which mono-, di-, and poly-sacchärides are 
converted into lactic acid with and without the 
aid of ptyalin. This theory has been held in a 
crude form ever since the time of Roman writers 
on medicine. Westcott,* in 1843, came near 
the truth when from experimental evidence he 
found “ acetic acid . . . is formed in the mouth 
whenever substances liable to fermentation are 
suffered to remain about the teeth for any con- 
siderable length of time," and *' vegetable sub- 
stances have no effect until after fermentation 
has taken place, but all of them . . . act readily 
after this acid is formed." Dr. G. V. Black T 
quotes a very similar theory from an anonymous 
German publication of 1530, in the possession of 
Dr. E. C. Kirk. 

It remained, however, for Miller (1885) to sub- 
stantiate the theory and place it upon a scientific 
foundation. Previous to this, however, in 1881, 
Underwood and Milles had advanced their '* septic 
theory," by which they suggested that the solu- 
tion of the lime salts was probably chemical in 
nature, but that the necessary acids were derived 
from the organic fibrils upon which the organisms 
live. This latter theory has fallen somewhat into 
the background, but requires more careful in- 
vestigation before it is discarded entirely. Dr. 
E. C. Kirk { has recently suggested a possible 
reconstruction of the theory, and curiously enough 
the writer was making observations in regard to 
another possible reconstruction of the septic theory 
at about the same time amongst the Maori of the 
Urewera of New Zealand. To these matters 
I shall refer shortly. 

Classification of Caries. It is usual to classify 
caries broadly into acute and chronic—caries 
humida and caries sicca—and these certainly 
do form two distinct clinical if not pathological 
entities. It will be unnecessary here to describe 
them. There is, however, another classification, 
likewise distinct, I think, clinically and possibly 
also pathologically, which I would suggest as 
helpful in the study of the inception of dental 
caries. For want of better terms the following 
may be used: 


(1) Approximal caries. 
(2) Fissure caries. 
(3) General superficial caries. 


By Approximal caries is meant that form— 
possibly the most frequent—occurring on the 
approximal surfaces of teeth. It is initiated 
as a white opacity ; the destruction of enamel 


* Harris, Principles and Practice of Dentistry, 1853, 


p. 256. 


T Operative Dentistry, vol. i, p. 60. 
t Brit. Dent. Journ., December 1913, p. 1301. 
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from the exterior is usually not inconsiderable, 
despite the absence of mechanical stress in the 
early stages;  pigmentation is not a marked 
feature until the dentine is reached ; the dentine 
cavity is not disproportional to the enamel cavity. 
The chief active causal agent in this variety is, I 
believe, the lodgment and fermentation (unneutral- 
ized) of carbohydrate food material in the inter- 
dental spaces. 

By Fissure caries is meant that form which 
arises in the natural fissures of molars and pre- 
molars. The first sign is a brown pigmentation 
of Naysmith's membrane which fills the fissure. 
Whether opacity of the sides of the fissure precedes 
or follows this pigmentation has not, I think, 
been investigated, but it is an important point. 
It appears to follow it. The external destruc- 
tion of enamel is for along time very slight, despite 
the exposure to masticatory stress. The dentine 
infection is in many cases very extensive, and the 
“ cavity " communicates with the exterior only 
by the slightly widened fissure. Secondary 
enamel caries is very marked. 

It is this variety of caries for which I think 
the septie theory of Underwood and Milles, or a 
modification thereof, may account, either wholly 
or in great measure. 

By general superficial caries is meant that 
variety which is seen in children—but not com- 
monly. The buccal and labial surfaces of the 
teeth as well as the occlusal surfaces are attacked 
by a white opacity; deep cavities may not be 
formed ; the teeth are hypersensitive ; the mouth 
as a whole is not usually unclean. The appear- 
ance of the lesions may be synchronous and 
somewhat abrupt, and is frequently associated 
with some observed malnutritional or metabolic 
systemic defect. 

For the cause of this form of caries we probably 
have to look to the secretions of the salivary or 
bueeal mucous glands. It is conceivable that 
the saliva may be so acid in reaction as to cause it 
directly ; it is likewise hypothetical that saliva 
may contain some carbohydrate (glucose or 
glycogen) which may provide a source for lactic 
acid spread evenly all over the teeth. I am 
bound to say, however, that I have no evidence of 
either of such actions, but I have not investigated 
this form of caries in particular. Several writers, 
nevertheless, speak of 'hyperacid" saliva 
(though personally I bave never seen a saliva 
which was acid to either methyl-orange or litmus) ; 
others also (Michael and Kirk * particularly) 
claim to find in the saliva of susceptible individuals 
a fermentable carbohydrate. If these things are 
indeed so, then I submit that this is the type 
of caries which would almost of necessity 
arise. It is also probable that a combination in 
the saliva of a carbohydrate with a marked 


* Brit. Dent. Journ., 1913, p. 1301 et seq. 
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defieieney of alkaline salts would be necessary 
to produce the lesions. 

The Nature of the Organisms causing Caries. 
It has recently been suggested by Mr. W. H. 
Jones * that caries of the teeth is a * contagious 
disease." It is difficult to gather exactly what 
was meant by the phrase; if it was meant that 
caries is contagious as is enteric fever, for in- 
stance, there certainly seems to be no justifica- 
tion for such a suggestion. Those who have 
worked at the bacteriology of the mouths of 
susceptible and immune individuals—chiefly Miller 
and Goadby—have not found any marked difference 
in the two classes. It was possible, however, 
that the buccal flora of communities susceptible 
to caries might as a whole be different from that 
of races naturally immune. It is highly im- 
portant to know whether caries is due to the 
presence and immunity to the absence of certain 
groups of organisms in the mouth or whether the 
organisms are to be regarded as a “ constant ” 
in the problem, immunity and susceptibility being 
expressions or manifestations of increased or 
decreased passive and active resistance on the 
part of the patient’s tissues. With a view to 
attempting to clear up this point the author and 
Professor Champtaloup, in 1912, commenced an 
inquiry into the bacteriology of the mouths of 
immune Maori children in the Urewera country of 
New Zealand t The investigation was con- 
tinued again last year by the writer.t Fifty 


Percentage of films show- 
ing organism 
(1)Insaliva (2) In gingivat 


Cocci : deposit 
Coccus Gram-negative 79-3 88 
Staphylococcus 36-7 34 
Streptococcus brevis : 85-7 12 
Streptococcus (large and in 

chains) : i e d 12-2 10 
Diplococcus (large) 44-8 42 
Pneumococcus 16:3 2 
Sarcina > ; 0-61 — 
Streptococcus longus — 6 

Bacilli : 

B. maximus . 55-1 54 
B. mesentericus í : 61-2 54 
Short round-ended (Gram + 

and -) 3 e À : 26-5 32 
Diphtheroids i 3 : 8-1 4 
B. subtilis , : — 4 
Fusiform 20-4 32 

Thread Forms : 

Leptothrix racemosa ; ; 44-8 68 
Fine threads (Gram + and -) . 28-5 54 

Spirilla : 

Seege? vibrios 22-4 74 
Spirochæta dentium z : 38-7 80 


Eeer 
* Dental Surgeon, August 23, 1913. 
+ Brit. Med. Journ., 1913, p. 1482. 
i N.Z. Dent. Journ., March 1914. 
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children perfectly immune to caries and living 
under semi-civilized conditions were examined, 
four film preparations were made from the saliva 
and from the gingival margin in each case, cultures 
on various media—agar-agar, serum, peptone 
broth, gelatine and neutral red glucose agar in 
Petrie dishes—have been made and carefully 
examined. As a result we are unable to find 
any distinctive difference between the organisms 
present in these mouths and those found ordinarily 
in the mouths of children of civilized communities. 
The Table on p. 125 shows the varieties of organisms 
present and the frequency of their occurrence. 

The Gram-negative coccus alluded to above 
was present more frequently perhaps than it is 
found in our mouths, and it was thought at that 
time that it might have some protective effect. 
I have since (on the second expedition) ascertained 
that this organism grows well on neutral-red glucose- 
agar, and always shows a marked acid reaction. 
The colonies were, however, not at all viscous. 
The organisms which developed on the culture 
media above mentioned were: 


Staphylococcus aureus 


Diphtheroids 


gë albus Large Gram-positive cocci 
‘Streptococcus brevis A Streptobacillus 

di longus Streptococcus maximus 
Pneumococcus Gram-negative bacilli 


Mesenteric bacilli 
Saccharomyces 


‘Sarcine : ; 
B. buccalis maximus 

''he marked similarity between all the organisms 
enumerated and those found in the mouths of 
civilized individuals will be sufficiently apparent 
-without further comment 

In every case there was marked acid formation 
in the Petrie dishes, in glucose broth, and in 
incubated mouth washings. The amounts of 
acid formed in all cases was estimated by titrating 


(the fluid media) with à NaOH, and it was 


found to be equal to that which is ordinarily 
formed by mixed cultures from the mouths of 
susceptible individuals. 

Gelatine Liquefaction. It was found that herein 
lay the chief and only marked difference between 
the biological characteristics of the buccal organ- 
isms of these immune children and those of sus- 
ceptible European children. If—as I think it 
may—the liquefying power of organisms may 
be calculated as being equal to the square of 
the length of liquefied gelatine for a given time 
measured in millimetres, then the buccal pro- 
teolytic power of these immune children was more 
than eight times that of susceptible children. It is 
possible that the fact may be a very important one. 

It would seem to be reasonably clear, therefore, 
that the occurrence of caries is not due to the pre- 
‚sence of any particular causal organisms which are 
absent in perfectly healthy mouths ; neither is 
caries due to an inereased power of acid production 
by those organisms in susceptible individuals. 
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The Source of the Acid. 'This may be identical 
with the source of the carbohydrate, but there 
is a possible exception to which reference will 
subsequently be made. 

The most obvious and generally admitted source 
of acid (lactic, butyric, acetic, succinic) is from 
carbohydrate food material lodged on or between 
the teeth. 

It is clear, though, that all carbohydrates are 
not equally fermentable, the variation being 
expressed either in rapidity or amount of acid 
formation; also they vary in their tendency 
to form detritus and, most important, in their 
power to invoke natural protective agencies. All 
these factors have to be taken into consideration. 
Miller of course long ago estimated the amount 
of acid formed from various food-stuffs,* but the 
conditions of his experiments only took into 
consideration the second of the above factors, 
and the experiments were done entirely in vitro. 
Other workers have, I believe, made similar 
estimations, but I am unable to give details of 
the experiments. As the writer has elsewhere 
stated,t food-stuffs in order to be tested for acid pro- 
duction (from the point of view of caries causation) 
should be eaten in the usual form and manner, 
and then, after the lapse of a definite time, the 
detritus collected from the mouth and the acid 
production estimated after incubation for a 
definite period. Tests performed in this manner 
gave the following amounts of acid formed from 
a number of ordinary articles of diet : 


Acids units 


as c.c. Cellulose 
Food material N per cent. 
5 NaOH (Hutchison) 
Chocolate 0-50 1:16 
Biscuit 0-50 0-16 
Pastry 0-40 0-20 
Cake . 3 : 0-40 — 
** Brown " bread 0-40 1:50 
'Toast : 0:35 0-30 
White bread 0-35 0-30 
Milk . : 0-30 = 
Dates ^ A . 0-30 5:50 
Peppermint (containing glucose) 0-30 — 
Cane-sugar : i 0-25 — 
Bread and honey 0-25 0:30 
Rice . : : ; : 0-15 2 
Cane-sugar 10 per cent. in water . 0:10 = 
Figs — S : 0-1 7:30 
Alkalinity 
as C.C. 
z HəS04 
Potato — 0-10 0:60 
Lemon —0-15 — 
Parsnip —0-20 0-72 
Pineapple . — 0-22 — 
Banana E 9 A . —025 0-20 
Apple ; r e X . —0-30 2-70 
Nuts . À , : l . —0:50 5:20 
Orange — 0-50 1:50 


* Micro-organisms of the Human Mouth, p. 208. 
+ Cartwright Essay, 1910. 
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It is obvious in the first place that the amount 
of acid formed is not inversely proportional to the 
cellulose content, nor is it proportional to the 
hardness of the substance masticated, cf. toast 
and banana, biscuit and boiled potato. It is to some 
extent proportional to the amount of preparation 
and baking in the case of starches. 

The acid production also depends (other things 
being equal) upon the fineness of division of the 
particles and upon their concentration. This 
is of course because very finely divided particles 
tend to lodge more and because an increased 


p. 
/ 


Icm. 


ll 
6 sq. centimetres 6,000 Sq.mm. = 60 sq.cm. 


Fic. 1.—Diagrams illustrating the considerable increase 
~ in surface afforded by subdivision of food-stuffs, 


surface is offered for the action of bacteria (see 
Fig. 1). These facts undoubtedly explain the 
marked susceptibility of bakers to caries. 

Sugars, too, are consumed in a highly concen- 
trated form. 'The amount of acid production 
also depends to some extent upon the ** adhesive- 
ness" of the substance, but not entirely ; for 
instance, bread and honey is more “ sticky " than 
bread alone, and yet it forms less acid; figs are 
more ' adhesive" than brown bread, yet the 
detritus from the latter forms four times as much 
acid as that from the former. There is, however, 
one property which sharply differentiates the 
acid from the non-acid formers ; it is their original 
acidity or alkalinity. All those substances in the 
second part of the 'Table were originally acid 
{except nuts), but they formed no fermentation 
acid. All the remainder were originally alkaline 
or neutral in reaction, and all formed more or less 
acid. That is to say, all the articles enumerated 
in the first part of the Table have a potentiality 
for developing acid in the mouth and hence for 
_ initiating caries, and their harmfulness is (approxi- 
mately) in the order given.* The explanation of 
this will be considered presently. Are ‘ sweets " 
a source of acid, and is sugar therefore deleterious 
to children ? Undoubtedly both glucose and cane- 
sugar in this form tend to remain and ferment 
around the teeth. The writer's experiments,T how- 


* This order will naturally vary somewhat in different 
mouths. 

t Loc. cit. See also Brit. Dent. Journ., 1912, p. 289, 
for writer's experiments on Fiji sugar-cane, demonstrating 
its alkaline potential to be due to its marked acid reaction. 
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ever, show that if the sweets are rendered suffi- 


ciently acid, their potentiality for causing caries 
is destroyed. In this respect it is well to remember 
that all natural sources of sugar are acid in reac- 
tion ; also that a European child will suck in a few 
minutes as much pure sugar as is contained in fifteen 
feet of sugar-cane—an amount which a “ native” 
child would take several days to consume. 

Other Possible Sources of Carbohydrate. The 
statement has been made by several authorities 
that a carbohydrate is occasionally detected in 
the saliva. Dr. E. C. Kirk, in a recent review 
of the matter,* states that Michaels and Salomon 
have found glycogen in the saliva, and that 
glucose has been detected by Lecorché, Pavy, 
Lehmann, Jorded, Nasse, Koch, and Gorup- 
Basanez ; but whether or not the patients were 
diabeties is not stated. 

It is possible, and even probable, that in 
diabetes, when the percentage of sugar is high 
enough in the blood, some occasionally passes 
through the salivary glands, though personally 
I have never been able to detect it in such cases. 

Fleckseder f has reported sugar to be con- 
stantly present in the saliva in two cases of 
diabetes mellitus. Mosler + has reported a 
number of such cases in which he failed to detect 
it. Carlson and Ryan § report a case in which, 
although glucose was present in the urine to the 
extent of 33 per cent., the saliva failed to reduce 
Fehling, but gavethesafranin test. I have experi- 
mentally determined that saliva containing as little 
as '05 per cent. glucose will reduce Fehling, so that 
the amount present in the above case must have 
been extremely minute, and probably negligible. 

That glycogen should be present in saliva as 
it issues from the- glands must be doubted, since 
it is physiologically incompatible with ptyalin, 
and would break down at once into dextrin and 
maltose. Kirk, however, further says (loc. 
eit.): ‘That saliva, particularly of caries sus- 
ceptibles, does contain a carbohydrate substance 
capable of reducing Fehling’s solution and like- 
wise capable of fermentation, I have determined 
to my own satisfaction." No details of, or 
references to, experimental work are given. Such 
a hypothesis, if substantiated, involves such 
momentous issues that it is necessary to examine 
it very critically. First, on general principles, 
is it probable? No; and for the following reasons : 

(1) There is no evidence whatever to show that the 
salivary glands have the power of selecting à carbo. 
hydrate (dextrose); if present in saliva, it must be only 
by transfusion from the blood. 

(2) Seeing that the pressure of salivary secretion is 


greater than that in the blood-vessels supplying the glands, 
transfusion is ordinarily improbable. 


* Brit. Dent. Journ., 1913, p. 1301. 

+ Centralblatt für innere Medicin, 1905, xxvi, p. 41. 
l Archiv für Heilkunde, 1864, v, p. 228. 

8 American Journal of Physiology, vol. xxi, p. 301. 
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(3) If dextrose were present in the saliva it would 
practically of necessity mean that the individual would 
be diabetic, and there is no evidence to show that all 
those who are markedly susceptible to caries are likewise 
diabetics. 

(4) If carbohydrate were secreted by the saliva, it 
would follow that those teeth on which the secretion 
impinged would usually be the most carious ; but cf. the 
immunity of the lower incisors even in ** susceptible "' 
mouths. 

(5) If dextrose were present constantly in diabeties 
even, we should anticipate extremely carious teeth in 
these cases. But as a matter of fact the rule is that such 
patients give a history of the “ teeth getting loose and 
falling out,” ie. “ pyorrhcea ”— which may be regarded 
as the pathological antithesis of caries. 


In 1910 * I stated that I had examined the 
salivas of a considerable number of patients 
suffering from various diseases (including diabetes) 
for dextrose, and had failed to find it. I have 
since examined (at the same time and the con- 
ditions being similar) the salivas of fifty of the 
most susceptible children I could find, with the 
result expressed in the following Table: 

Saliva and Fehling equa] parts 


boiled on water-bath for 3 hour. 
Allowed to stand 24 hours. 


Fehling reduction. 


2 ( Saliva + -2 per cent. dextrose = + 
3 DI Se zt HI HI == + 
S > + "05 HI DI == X 
50 “susceptible "" salivas = 0 


It is not so much, however, the academic 
question as to the possible presence of a carbo- 
hydrate in the saliva as whether the mixture of 
saliva, carbohydrate, and bacteria will form free 
acid. If so, it will be destructive to the teeth ; 
if not, it can be neglected. Specimens of saliva 
from the same fifty children were incubated to 
test this, with the following result : ` 


mg 


Reaction to litmus and Congo red ` 


1 2 3 12 1 2 3 
hour | hours | hours | hours} day days | days 
Saliva 
2 | -2% dextr.| acid | acid | acid | acid [acid | acid | acid 
34.1% ,, | acid | acid | acid | acid acid | acid | neu 
8 tral 
05 o alk. | acid | acid | acid | acid |faintly| alk. 
acid 
Salivas of 50 
very suscep- 
tible chil- 
dren alk. | alk. | alk. | alk. | alk. | alk. | alk. 


| EI ss = 


Kirk (loc. cit.) has also suggested that the 
dentinal fibrils may contain sufficient dextrose 
from which organisms may form lactic acid to 
decaleify dentine. With this matter, however, in 
considering the etiology of caries we are not 
concerned, since it could only affect the progress 
of caries after destruction of the enamel. 


* Loc. cit., p. 104. 
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Other Possible Sources of Acid. (1) It has been 
stated by Mr. T. G. Reid,* that “ the conversions 
from starch to lactic acid are only a matter of 
seconds in the mouth"; but by what agency 
such rapid conversion is brought about he does 
not state. It would be against all bacteriological 
experience for organisms so quickly to develop 
an acid reaction from any carbohydrate medium, 
the time for the appearance of acid being a matter 
of hours as a rule on solid media (12-24 hours). 
In bread detritus washings from the mouth (of 
which I have done a very large number) I have 
not observed an acid reaction under two to three 
hours; T and, when a small percentage of dex- 
trose ("1 per cent.) is added to saliva and inti- 
mately mixed, it takes an hour for a faint acid 
reaction to be perceptible. Moreover, Reid him- 
self states : “ There has been a tendency to over- 
estimate the importance of bacteria in the causa- 
tion of dental caries." He contends that ** white" 
bread develops acid in this remarkable manner in 
contrast to whole-meal bread, because the former 
has been robbed of its enzyme by its manner of 
preparation. One would imagine that the absence 
of the diastatic enzyme would render flour less fer- 
mentable, and experimental evidence supports this. 

Drs. Leonard Hill and Flack f in their well- 
known inquiry as to the comparative values of 
* Standard ” and white breads investigated this 
point, and as a result state: “It has been 
asserted that the decay of teeth in modern times 
is due to the fact that a greater acidity is developed 
in the mouth on chewing white bread than on 
chewing the old-fashioned household bread. We 
do not find this to be the case.” The following are 
the averages of estimations done in my laboratory : 


Average acid units 


N 
50 NaOH formed 


in 24 hours 
White bread detritus 1:8 
Whole-meal bread detritus 2-7 
Whole-meal bread sweetened . 2-95 
Whole-meal biscuit, very hard 5*0 


What is the earliest time at which free acid may 
be expected in the fermentation of white bread ? 

Here as elsewhere it is essential that a correct 
indicator should be used, and for this particular 
purpose Congo red is, I think, the most suitable. 
Tests have been carried out to ascertain this 
point, by examining bread-saliva mixtures in an 
incubator every fifteen minutes. In this manner 
it was found that a faint acidity to litmus developed 
in one hour and a quarter, but definite traces of 
free acid (Congo red faint blue) were not observed 
under five hours. 


* Roy. Soc. Med., Odont. Sec., vol. Sin. LL 

t I am aware that Dr. Leonard Hill's experiments 
appear to contradict this, but sufficient details are not 
given to make any definite conclusion on the point. 

t Brit. Med. Journ., 1911, vol. i, p. 1313. 
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It cannot be held that Congo red is not a 
sufficiently delicate indicator for lactic acid, for 
I have ascertained that by it ‘01 per cent. can 
easily be detected, and :005 per cent. also with 
little difficulty. 

(2) The Saliva as a Source of Acid. One 
frequently sees it stated that a saliva was “ highly 
acid": the term ‘hyperacid ” is also used. 
These terms are, by themselves, apt to be mis- 
leading; the indicator used should always be 
stated at the same time. In the writer's experi- 
ence, all salivas are acid to phenolphthalein, 
alkaline to methyl-orange, and alkaline or neutral 
to litmus. Now the acids which might con- 
ceivably be present in the saliva in sufficient 
quantities to attack the enamel are acid phosphates 
and “carbonic acid." After further experi- 
ments * with both water and saliva, charged with 
carbon dioxide, the writer is more convinced than 
before that the greatest amount of free carbon 
dioxide found in the saliva is quite without effect 
upon the undamaged enamel surface. This does 
not agree apparently with the findings of others. 
But I suggest that the conditions of their experi- 
ments were not appropriate. Miller, for instance, 
used sections of enamel, and so has Dr. Lewis of 
Melbourne, and decalcifying effects were naturally 
observed. Dr. Waller f has placed whole teeth in 
a very coneentrated CO, solution. He found that 
after the teeth were removed, the solution contained 
traces of calcium which it did not do previously 

The calcium may have been derived from 
traces of caleulous or salivary deposit adhering to 
the teeth, or from an abraded enamel surface, 
any of which carbon dioxide will certainly dissolve. 

Acid Phosphates. It is just possible, in certain 
disordered states of metabolism, that acid phos- 
phates may be secreted in excess in saliva ; but 
whether they are ever present in sufficient quantity 
directly to attack the enamel surface, I do not 
think there is evidence at present to show. The 
class of case, I think, in which this might most 
suitably be investigated, would be that which has 
been termed above general superficial caries. Or 
exacerbations of acute ** approximal caries " might 
be causally related to an excess of acid phosphates 
reducing the neutralizing power of saliva. 

(3) Speculative. The general character of the 
bacterial flora of the mouth is that of soil 
organisms. "There are of course many organisms 
found in soils which are not found in the mouth ; 
yet there is a variety of bacteria which exists in 
the superficial part of nearly all soils which, though 
it has not been isolated in the mouth, might very 
well have escaped observation. Irefer to the nitro- 


* Prevention of Dental Caries and Oral Sepsis, 2nd ed., 
1914. 
T But Miller noted also that the internal part of enamel 


was more readily decalcified than the exterior. 
i Brit. Dent. Journ., 1913, p. 693. 
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and nitroso-bacteria. Some of these are among 
the smallest of known organisms (‘5u x '254) ; 
they are exceedingly difficult to cultivate, re- 
quiring very special media, rich in inorganic 
salts and poor in organie material. 

The nitroso-bacterial oxidize ammonia (which 
is formed from protein material in the mouth 
by other organisms) to nitrous acid, in accordance 
with the equation * 


(NH,4,O + 80, = 


Nitro-bacteria then come into play and con- 
vert the nitrous acid into nitric acid. These 
actions can only take place when bases are 
available for the purpose of combining with the 
acids formed, otherwise the organisms would be 
destroyed by their own products. Itisfound that 
calcium and magnesium carbonates act as the most 
suitable bases for this purpose (Winogradsky), 

We know that nitrites are to be found some- 
times in the saliva,f and I suggest the above as a 
possible origin. Ifsuch organisms are found in the 
mouth it will probably be in carious dentine, and 
also in the fissures in the molar and premolar teeth. 

" Fissure caries" may possibly turn out to 
be caused in this wise: The fissure is compara- 
tively wide (vide infra) filled with Naysmith's mem- 
brane; saprophytic organisms attack this latter 
and form (among other things) ammonia ; nitroso- 
bacteria then follow and convert it into nitrous acid ; 
this combines with the calcium in the enamel and 
is washed away as calcium nitrite, or is further 
converted into calcium nitrate by nitro-bacteria. 
The process might go on thus when the enamel 
was perforated and acid continue to be formed 
in the absence of any carbohydrate. In such a 
manner the presence of a large cavity in the 
dentine with a small perforation in the enamel 
might be readily explained. 

The morphology of the fissures in premolar 
and molar teeth of Europeans, as compared, for 
instance, with those in Maori teeth, would lend 
support to this view. In Europeans, as a rule, 
the fissures are deep, leading nearly down to the 
dentine ; there is frequently very little inter- 
posing enamel; they are comparatively wide 
and often club-shaped, and are filled with organic 
material. In Maori teeth, similar fissures are 
either very narrow, or they may be quite closed 
or absent ; see Figs. 2, 3, 4, and 5. 

The Tissue Resistance at the Surface of the Teeth. 
Hitherto only the attacking forces have been 
considered, but it is necessary to consider the 
defences also, since defects in the latter may enable 
a weak attack to effect a breach which otherwise 
it would have been quite unable to accomplish. 


N,0, + 4H,0 


* Lafar, Technical Mycology, vol. i, p. 289. 

t Smith and Baker, however, find that the presence of 
nitrites is not particularly related to the occurrence of 
caries. Journal Allied Dental Societies, 1911, vol. vi, p. 91, 
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The most external tissue is of course Naysmith’s 
membrane. Can this dead epithelial structure 
modify the effect of fermentation-acids on 
enamel? Miller was of the opinion * that to some 
extent it could, especially in those cases where it 
seemed to be more tightly bound to the enamel 


Fic. 2. Linguo-buccal section through the  occlusa 
surface of a lower molar (Maori), immersed in silver 
nitrate for half an hour to show extent and depth of 
the fissure. 


* 


Fic. 4. Linguo-buccal section of a sound but malacotic 
lower molar, treated similarly to that in Fig. 2. 


surface. It is also to be noted in this connexion 
that, when teeth are submitted to the process 
of artificial caries in vitro, the first parts to be 
attacked are those from which the cuticle is absent 
— facets and damaged surfaces ; then the cusps 
decalcify, followed by the buccal and lingual 
surfaces. The‘ approximal " surfaces, from which 
the cuticle has not been worn, resist longest 


* Dental Cosmos, 1905, p. 18. 
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and decalcification is shallowest. Similarly, one 
never sees ** Fissure caries " produced artificially. 
My present opinion is as follows: * When the 


tooth erupts, calcification is not complete (in 
The cuticle then acts as a dialyzing 
permitting 


density). 


membrane, lime salts from the 


Fic. 3. Similar to the preceding 


(Fig. 2). 
Lower molar (Maori). 


Similar section to that shown in Fig. 4. 
European malacotic. 


EIG. 5. 


saliva to pass through and be deposited. Membrane 
and outer strata of enamel thus become im- 
pregnated (petrified), and should form a highly 
resistant (caleoglobular) surface. The conditions 
for this are (i) a good salivary circulation ; (ii) the 
occurrence in the secretion of a sufficiency of lime 


* For details and experiments see writer's Prevention of 
Dental Caries and Oral Sepsis. 

+ According to Professor Sims Woodhead, à necessary 
factor in all calcification processes. 
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salts held in solution by carbon dioxide and 
chlorides. (It is interesting to observe that it 
has been shown recently * that the presence of 
CO, is à necessary condition for the hardening 
of atheromatous patches in arteries.) If, however, 
such a hardening process does not oceur, bacteria 
seem to attack the cuticle and it thickens. Mueinous 
deposits occur there from the stagnating saliva ; 
these may become impregnated with or combine 
with fluid carbohydrates, or favour the retention 
of food particles. Decalcification of the enamel 
then occurs. Unless the petrification takes place 
fairly. rapidly, the tooth would probably have 
a better chance of resisting caries without Nay- 
smith's membrane than with it. 

The results of Dr. Head’st and the writer's T 
experiments on ‘“ rehardening ” of enamel, show 
that saliva has under certain conditions the power 
of restoring the normal hárdness to the enamel 
surface after it has been slightly decalcified in vitro. 

The Enamel Surface. Miller, S. P. Mummery, 
and Head have shown that the enamel surfaces 
of teeth vary in their resistance to acids. The 
writer has shown $ that the classification of teeth 
into sclerotic and malacotie types is based upon 
definite measurable distinctions, and there is no 
doubt whatever that the malacotic type of tooth 
is much more susceptible to caries than the sclerotic 
type. This can readily be proved in vitro, and 
is a matter of common clinical observation.|| 
The following Table expresses briefly the chief 
differences between sclerotic and malacotie enamel. 


: SCLEROTIC MALACOTIC 
Hardness: 150 100 
Solubility in acid Slight Marked 
Permeability Slight Twice as great 
Fissuring . Rare Common 
Imbrication Feeble Well developed 


Finished flush 
Approaches seg- 
ment of circle 


Central depressions 
Resembles segment 
of egg-shaped curve 


Surface prisms 
Curvature of sur- 
faces 


It is obvious that a tooth which is softer is more 
soluble, more permeable, and more fissured, and 
must be less able to resist the attacks of caries 
than a tooth which has not these defects or 
deficiencies. The deficiencies are, I believe, 
partly developmental in origin, but in greater 
part due to unfavourable environment subse- 
quent to eruption. The softness, solubility, and 
permeability are all, I think, due to failure in 
function of Naysmith's membrane as outlined 
above, aided perhaps by deficient denseness of 
calcification prior to eruption. Reference will 
be made to this subsequently. 


* A. H. MacCordick, M.D., Brit. Med. Journ., 1913, 
vol. ii, p. 980. . 

T Dental Cosmos, 1910, p. 46. à; 

I Prevention of Dental Caries and Oral Sepsis, 1914. 

$ Loc. cit. quee 

|| Sinee I have pointed out the above distinctions many 
practitioners have told me that their observations confirm 
my findings, especially as regards imbrications. 
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There are, however, three other very serious 
weaknesses found in teeth susceptible to caries ; 
they are of a mechanical nature, aiding the ad- 
hesion of carbohydrates and very greatly multi- 
plying the vulnerable area. 

Curvature. In Maori teeth at least (which I 
take as the standard for normal) the thickness 
of enamel and the curvature is such that the 
interdental space is practically obliterated ; in 
malacotic teeth this is by no means so. (See Fig. 6.) 

Imbrications are very marked on the surfaces of 
all susceptible teeth, and tend to be absent from 
immune teeth.* A glance at the accompanying 
figures will show the comparatively large amount 
of foreign material retained on the surface (in 
the imbrieations) of susceptible teeth, and will 
indicate the relatively large amount of acid 
which would be formed if the material were 
carbohydrate—as it most probably would be 
in the mouth. (Figs. 7 and 8.) 

Surface Prisms. The developmental deficieney 
in the surface ends of the enamel prisms is one 
of the most serious weaknesses—perhaps the 
most serious—in malacotie (= susceptible) teeth. 
In the end of each prism is a cup-like depression ; 
they are unfinished as regards their central por- 
tions. (Fig. 9.) It would appear that either the 
tooth had erupted before the enamel organ had 
finished its function, or something had happened 
to cause the ameloblasts to atrophy before their 
time. Such a condition is rarely seen in sclerotic 
European teeth, and never in “ native ” teeth. 

I have suggested f that these minute defects 
are due to a pressure atrophy of the ameloblasts. 
Mr. J. H. Mummery has suggested that skiagrams 
might prove useful to support my hypothesis. 
I have taken a few, but they have not yielded 
much information. 

It is, however, possible that the cause may be 
deeper than this, and not improbably may also 
be related to a deficiency of internal secretion 
of the pituitary or thyroid glands. 

The Suggested " Vascularity” of Enamel. Dr. 
Theo. von Beust 1 and Herr Mieke have claimed 
that stains pass from dentine to enamel by capillary 
attraction and that certain interprismatic spaces 
in the enamel which are included under the generic 
name of f'vessels" retain the stain. The in- 
ference is also made that this may be a channel 
whereby body fluids may pass into the enamel 
and so influence its resistance to caries. It is 
possible that this may be so (and indeed one hopes 
it may be so, since its possibilities might be 
considerable) ; but my own experiments $ have 
so far failed to convince me that the staining 


% "This I have found is eminently so in Maori children 
with sound dentitions. 

T Loc, cit. 

i Dental Cosmos, June 1912; and Dental Record 1914, 
2.67% 

$ Dental Cosmos, October 1913. 
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D tme 
resentation of} the differ- 


Fıc. 6. Semi-diagrammatic rep 
el surface in European (A) 


ence in curvature of the enam 
and Maori teeth (B). 


Fic. 8. Imbrications on enamel surface filled with 
graphite. European malacotic tooth. 


Fig, 10. Section of enamel of Maori tooth showing 
permeability to silver nitrate. 
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Fic. 7. Imbrications in outline. Malacotic European 
tooth. 


Eis Depressions in the ends of enamel prisms filled 
with graphite. European malacotic tooth. 


Fig. 11 A section of a European malacotic tooth treated 
similarly. 
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oeeurs other than exceptionally (and then it is 
diffuse and not localized to the ** vessels ").* In 
the event of Dr. von Beust's suggestions being 
established, it will be important to ascertain 
whether such vessels are more marked in mala- 
cotic or sclerotic teeth, before it can be stated 
whether they are a source of strength or weak- 
ness to enamel. 

The Fourth Factor—Deficient Salivary Secretion. 
Hitherto we have considered only the action of 
the products of bacterial activity upon the teeth 
and the tissue resistance of the latter. "There can, 
however, be no doubt that the reactions we have 
considered between carbohydrates and organisms 
are profoundly modified by the character of 
the fluid in which the fermentation takes place. 
It is perfectly obvious, for instance, that if an 
acid is formed in an alkaline medium it will not 
exist as a free acid at all, but as a salt. There 
is a popular saying that ‘Nature abhors 
a vacuum”; it might also be said, ^ Nature 
abhors a free acid"; for neither can exist 
naturally. The acid seeks a base to combine with 
immediately it is formed, and the absence of 
suffieient bases in solution in the mouth is, I 
believe, largely the cause of certain individuals 
being permanently or temporarily more suscep- 
tible to caries than others. 

Normal salivary secretion in the human being 
has been investigated by the writer and the 
results recorded in detail elsewhere. It is 
| proposed here to state only briefly the effect 
on the inception of caries produced by variation 
in the salivary secretion. 


(1) It is necessary to remember that secretion 
of saliva is a reflex act, and that the normal 
stimulus is food impinging upon the terminations 
of the glossopharyngeal and lingual nerves in 
the tongue and mouth. 

(2) The rate of flow and the composition 
of saliva are profoundly modified by the cha- 
racter of the food eaten. 

(3) Therefore, it is useless to consider (fo 
comparative purposes) the character of the 
salivary secretion unless we know also the 
character of the stimulus. 

(4) The percentage composition is of no 
value unless we know also the rate of flow, and 
consider the ratio of the one to the other. 


The chief constituents of saliva are water, 
alkaline salts of sodium, potassium and calcium, 
phosphates, chlorides, ptyalin, sulphocyanates, 


* Dr. von Beust has promised a restatement covering my 
objections ; but at the time of writing this is not to hand. 

+ Prevention of Dental Caries and Oral Sepsis, 2nd 
ed. 1914. The a;thor has been credited by several 
writers with having “ confirmed Pavlov's work." He 
desires to state that that honour does not belong to him, 
since, as far as he knows, Pavlov has not done any work 
on human salivary secretion. 
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and mucin. These all vary in amount not pro- 
portionately to the flow, nor are their variations 
parallel to one another. Yet all the variations 
seem to be constant for any particular kind of 
food. Each of the substances by its variation 
or modification plays a part in determining 
whether or not caries shall occur. 

Water. By its sufficient flow and circulation 
it prevents that stagnation of carbohydrates and 
proliferation of organisms which are the prime 
cause of caries; it dilutes any acids formed 
and washes them away. 

Conversely, an insufficiency, by producing 
exactly opposite effects, tends markedly to pro- 
mote the inception of caries. 

Alkaline Salts. It is quite obvious that, given 
a sufficient quantity, and other things being 
equal, these wil combine with the acid of fer- 
mentation and so render it harmless to the enamel. 
Both Head's and the writer's experiments show 
that lactic acid will sooner combine with a salivary 
salt than with the calcium of the enamel, and that 
when the former combination has occurred—even 
though there still exists a slightly acid reaction 
(to litmus)—no effect will be produced on a normal 
enamel surface. 

It is also equally obvious that, if acid is formed 
in proximity to a tooth and a sufficiency of alkaline 
saliva is not at hand to satisfy it, it must at once 
combine with whatever other base is available, 
and this as a rule is found in the lime salts of the 
enamel surface, and a cavity is initiated. 

Ptyalin. We believe that finely divided sticky 
starches are a considerable factor in causing 
caries. Ptyalin is the only substance which can 
possibly dissolve such food-stuffs and so break 
up their stagnation. 

A small quantity, however, is likely to be ex- 
ceedingly harmful, in that it will only aid the 
organisms in their work by providing them slowly 
with maltose to convert into acid; nay more, 
it will probably be arrested in its action half-way 
when a certain amount of dextrin has been formed, 
and thus there results a much more adhesive 
and fermentable mass than was there originally. 
A similar result will follow the action of a re- 
latively large quantity in a stagnating saliva, for 
the maltose when formed will not be washed away. 

Sulphocyanates. More discussion has of recent 
years centred round this constituent of saliva 
than any other. Views are so very divergent that 
it would be impossible here to give even a résumé 
of them. Michaels probably first urged its im- 
portance as an indicator of susceptibilty or im- 
munity to caries; he has been followed by 
Michel, Low, Beach, Muntz, Hecht, and Gregger. 
Miller and Kirk have expressed opposite views. 
Professor Gies,* in whose laboratory valuable 
work has been done on the biochemistry of sulpho- 


* Dental Cosmos, 1913, p. 40. 
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cyanates, is of the opinion that in the quantities 
in which it exists in human saliva it cannot have 
any protective value. The writer originally 
inclined to the view, though guardedly, that its 
absence or diminution might make for a tendency 
to caries, since it seemed even in very weak solu- 
tions to have the power to delay the production 
of acid. After a more extended investigation, 
however, I have come to the conclusion that a 
diminution, or absence even, can by no means be 
regarded as a cause of susceptibility to caries. 
The following additional facts bear on the point 
at issue. 


(a) The anti-lactic-fermentation action does 
not seem to be constant (for the mixed mouth 
organisms of different individuals). 

(b) In certain cases the addition of sulphocya- 
nate to saliva increases the liquefying power 
of the organisms. 

(c) The salivas of two Europeans examined 
by me recently showed exactly the same per- 
centage of sulphocyanate, yet the one had 
thirty-two perfect teeth and the other thirty- 
two septic teeth. 

(d) In the salivas of fifty-five immune Maori 
children examined by me, sulphocyanate was 
either absent or only present in traces. 


It is possible that in childhood, sulphocyanates 
may be actually harmful by their power of stimu- 
lating liquefaction and so helping in the destruc- 
tion of Naysmith's membrane ; this will depend, 
however, on the type of caries present.* Sulpho- 
cyanates are undoubtedly a product of protein 
metabolism, and their presence in the saliva may 
be connected with excessive meat eating. It 
has been suggested by Waugh,f that a diminished 
amount of sulphocyanate in saliva leads to *' the 
formation of bacterial plaques on the teeth." His 
experiments, however, were inconclusive, and (as 
above stated) immune Maori children have a 
negligible amount of sulphocyanate in their 
salivas, yet they show no sign of plaque 
formation on their teeth. 

Chlorides. These salts have a fourfold action : 
(1) to give tone to the soft parts; (2) to help 
to keep earthy phosphates in solution; (3) to 
keep the gustatory nerve endings in a condition 
of excitability ; (4) to depress the activities of 
lactic acid bacteria. Diminution in quantity 
therefore means a lessening of all four functions ; 
hence unhealthy mucous membranes, precipitated 
phosphates, and diminished salivary flow. There- 
fore stagnation and caries must follow. 


* This is not to say, however, that sulphocyanate may 
not be given internally in order to increase it in the saliva 
in suitable cases. I think it may be given with consider- 
able advantage, and frequently so order it. Dr. Sim 
Wallace (Dental Record, January 1914) thinks its use 
** unjustifiable," but gives no reasons for such a statement. 

T Dental Cosmos, 1910, p. 173. 
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Phosphates. It has previously been stated that 
the failure of the earthy phosphates to pervade 
the outer and less hardened strata of enamel 
in the first few years after eruption is probably 
a potent predisposing cause of caries. This 
failure is not so much due to a diminished per- 
centage of phosphates as to an unsuitable con- 
dition of the saliva accompanied by a low rate of 
flow. I have recently noticed that in some cases 
the percentage of phosphates in the “ resting " 
saliva is somewhat in excess of what it is after 
stimulation (by fruit), and this condition seems 
to be related to a tendency in those mouths to a 
deposit of salivary caleulus. Dr. Howe states 
that he finds phosphates to be a direct stimulus 
to the production of lactic acid by bacteria, and 
that chlorides restrain such action. This of 
course is in accordance with the general rule that 
phosphates favour. all vegetable growth and 
activity, whilst a very slight excess of chlorides 
has the reverse effect. i 

It is therefore interesting to note that saliva 
should normally contain from three to five times 
as much chlorides as phosphates, and also that 
under natural stimulation the chlorides increase 
more rapidly in saliva than phosphates; and 
further that, when depression occurs, as by the 
use of alkalies, the chlorides are decreased three 
times as much in proportion as are the phosphates. 

The unrestricted stimulating effect of phos- 
phates, however, may be a factor in another way, 
namely, in accounting for the large amount of 
acid formed from modern breads, which—in 
contra-distinction to old-fashioned home-made 
bread and Scotch bread—are not strongly flavoured 
with salt (chloride). 

As regards the possible action of acid phosphates 
in either initiating caries or reducing the alkalin- 
izing power of saliva, I have nothing definite to 
report: it is a matter for future careful investi- 
gation. 

Mucin * and Viscosity. These things are 
inseparably connected— yet it is not to say the 
mucin content and the viscosity are in direct 
ratio. It has long been thought that a ropy 
or ** viscous " saliva is related to a high incidence 
of caries, but on investigating the subject critically 
one is almost immediately struck with the fact 
that what would clinically be called a ropy saliva 
has not a high viscosity when tested in a viscosi- 
meter, and a similar remark applies often to 
those salivas which are thick and turbid. 

Lohmann f is responsible for the view that 
mucin is a direct cause of caries by decalcifying 
the enamel: this view has, however, failed to find 
any scientific support. 


* For an excellent account of the chemistry of mucins 
see Lothrop, Journal Allied Dental Societies, 1912, p. 410. 

+ Archiv für Zahnheilkunde, June 1904; Dental 
Cosmos, 1904, p. 1086. 
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Mucin may be an etiological factor in caries 
of the teeth under several conditions : 


(a) It may be feebly dissolved in a weak 
secretion of saliva, in which case it serves only 
to bind the carbohydrate debris to the teeth. 

(b) In a stagnating saliva it forms a glutinous 
deposit (** plaque ") on the teeth, and prevents 
the natural cleansing of the teeth by increasing 
carbohydrate adhesion. 

(c) It may, by being deposited on the top 
of stagnating carbohydrate, tend to fix it and 
the acid produced against the tooth, and thus 
also delay the neutralizing action of the saliva. 


Cane-sugar is perhaps the most powerful stimu- 
lant of the mucous glands of the mouth ; it more- 
over combines with mucin to form an exceedingly 
adhesive mass, which slowly undergoes an acid 
fermentation. It has been shown independently 
by Kirk, Gies, and the writer that mucin may 
be precipitated (or curdled) from solution in 
saliva by the addition of weak organie acids or 
acid salts. In this condition it loses its adhesive 
properties, and so does not cling to the teeth. 
Gies * and Lothop also suggest that weak acids 
may also break up the mucinous ‘ plaques ” 
when these have been formed on the teeth. 

Viscosity. Mucin may be completely dissolved 
in saliva when there is present a sufficiency of 
chlorides and alkaline salts, in which case the 
viseosity is extremely low (V — 6-9, water — 1). 
It may be partially dissolved in weak secretion, 


in which case the viscosity is raised and the fluid 


also has adhesive properties (V = 10-14). It 
may be partially precipitated by weak acids, 
when the viscosity is highest (V = 15-25) and 
the fluid has collecting, gathering, or agglutinative 
properties for particles of foreign material, but does 
tend to adhere to the teeth. "The complete sepa- 
rating out of mucin flakes by the agency of weak 
acids, again, causes a lowering of the viscosity. 
Viscosity is immediately and permanently lowered 
by the agitation of saliva. The reduction may be as 
much as 70 per cent. in a few minutes. I am 
unable at present to give a satisfactory explana- 
tion of this. The presence of epithelial and 
bacterial debris, which often give salivas a very 
turbid and ‘‘ thick " appearance, does not affect 
viscosity. Of ordinary and food stimuli tested 
by me, cane-sugar caused the highest viscosity 
(V — 34:1) and normal saline solution gave the 
lowest (V = 6:6) (R.V. = 10:7). 

Finally, my investigations so far have shown 
that viscosity and caries are rather in inverse 
than direct ratio. For instance, the average 
viscosity of fifty immune individuals was 19°5. 
I therefore do not think that it can be held any 
longer that viscosity (as distinct from stickiness) 
is of itself a cause of dental caries. 


* Journal Allied Dental Societies, 1912, p. 397; 
1913, p. 283. 
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Variations in Salivary Secretion. The accompany- 
ing chart represents graphically the variations in 
human salivary secretion when various food 
substances are eaten (Fig. 12). 
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Fie. 12. Chart showing the variations in salivary 
secretion occurring during the mastication of 
various articles of diet. 


It will be particularly observed that all those 
substances which are of high acid potential are 
feeble excitants of saliva and its salts. It is 
obvious, too, that they are the least sapid, and 
are alkaline or neutral in reaction. "Therefore 
such substances are both direct and indirect 
causes of caries, in that (i) they actively attack 
the teeth, and (ii) they fail to provoke sufficient 
resistance on the part of the tissues. 

The variations thus produced are, as the writer 
has shown,* not “ temporary " (as suggested by 
Dr. Gies T) but lasting and cumulative. If now 
reference be made to the Table showing average 
modern dietaries of susceptible children, it will 
be at once noted that the greater part of the food 
material is not of a character to excite salivary 
flow, and it is of a nature to form much acid by 
fermentation. Moreover, the high percentage 
of renal stimulants—thein and extractives— 
rapidly throws a large amount of water and salts 
out of circulation via the kidneys ; whereas nor- 
mally, I believe, surplus fluid is thrown out of 
circulation via the salivary glands, where it 

* Op. c 
T Ke Allied Dental Socteties, 1913, p. 291. 
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is not lost entirely, but may be re-absorbed again 
from the stomach. "Thus an oral circulation is 
established, which is of immense benefit to tbe 
teeth and acts as a safety-valve or overflow system 
for the rest of the body. "Therefore modern 
dietaries tend to stagnate, and to produce acid, 
which is not rapidly neutralized as it is formed ; 
the enamel is not sclerosed ; and sticky, half- 
dissolved mucin collects on the teeth and further 
facilitates stagnation. These adverse effects are 
aggravated by two other factors : 


(1) Active. The admixture with stagnating 
carbohydrates of a considerable — ** meat” 
detritus. 'This, as the author has shown 


(op. cit.), considerably increases the rate of 
acid production, and clinical observation is 
in aecord. 

(2) Passive. The absence of real hunger. 
This renders all substances less sapid. and 
also decreases both the excitation and ex- 
citability of the reflex salivary arc. This 
effect is obviously cumulative, as regards 
stagnation and acid produetion. 


The Disastrous Effects of Alkalies. It is known 
that alkalies are “ anti-sialagogues " ; the extent of 
this depressant action in the human subject has 
been measured by the writer * for all the salivary 
constituents. Alkalies form the basis of nearly 
all popular dentifrices, and have been used em- 
pirieally for dental prophylaxis for centuries, 
yet the incidence of caries has enormously in- 
creased. Alkalies are taken freely and in a 
wholesale manner by the publie at large, not 
only in the form of dentifrices, but also in 
* mineral " waters, in bread, butter, pastry, tea, 
vegetables, and also in proprietary and other 
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Fic. 13. Chart showing depressant effect of alkaline 


dentifrices on salivary secretion. 


'This cannot be without effect, though at present 
but little recognized. As I have shown else- 
where, tT such continuous alkali dosage must 
produce alimentary stasis and therefore toxemia. 
I have also suggested, on experimental evidence, 
that such toxæmia produces a secondary (nervous) 
salivary stasis by the direct action of the absorbed 

* Op. cit. 

+ Interstate Medical Journal, January 1914, and Pre- 
vention of Dental Caries and Oral Seysis, 2nd ed., 1914. 
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endotoxins. Thus a cumulative effect or vicious 
circle as regards oral stasis is set up. I have 
for some years now experimented with animals 
(rabbits) by rendering their food alkaline with 
sodium carbonate. The following effects are 
always produced, providing the treatment is 
commenced when the animal is young. 


(1) Growth is enormously retarded— more than 
50 per cent. 

(2) There is a marked increase in the amount 
of undigested starch in the fæces. 

(3) Gastritis and intestinal or gastric ulcera- 
tion usually oceur. 

(4) In very young animals pylorie stenosis 
sometimes oceurs. 

(5) In some animals the joints are particularly 
affected, becoming enlarged and the epiphyses 
fail to ossify ( — rickets). 

(6) The animals die as a rule of polyneuritis. 


All these points are exceedingly interesting, 
but can hardly be fittingly discussed here. 

It is of more importance now to note * that such 
feeding : 


(a) Increases calcium excretion. 

(b) Prevents the development of the salivary 
glands. 

(c) Decreases the amount of calcium in the saliva. 

(d) Decreases the salivary flow and the alkalinity 
index. 

(e) Decreases the specific gravity of the teeth. 

(f) Decreases the calcium content of the teeth. 


The indictment is a heavy one, and I think 
that the heading of this section is justified—the 
continual use of alkalies can only be disastrous 
to the body generally and the teeth particularly. 
Alkalies are rest-producers. Their use is well 
enough and correctly indicated in the more acute 
alimentary diseases, but to give them in ordinary 
health and continuously is like keeping a child 
in bed always and expecting it to develop a 
vigorous and muscular frame. To prescribe 
concentrated alkalies once or twice daily to 
neutralize acids formed in the mouth many 
hours previously is like locking the stable door 
after the horse is stolen, with this additional 
result, that further thefts are encouraged. 

Mackenzie + has recently said: ‘ To-day the 
principle on which drugs are administered is 
not scientific, but rule of thumb, and based on 
imperfect observations. 'The reason for this is 
partly due to the fact that the profession has 
never understood the meaning of the phenomena 
which the drug produced." 

I submit that these comments of Dr. Mackenzie 
are eminently applicable to the case of alkalies. 


* For details of experiments see the origina com- 
munications by the writer. 


t J. Mackenzie, M.D., F.R.C.P., LL.D., ‘‘ The Teaching 
of Clinical Medicine," Brit. Med. Journ., January 3, 1914. 
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The Effects of ‘ Internal" Secretions. The 
glands whose secretions may possibly influence the 
resistance of the tissues to caries are the thyroid, 
the pituitary, and the thymus ; and in each case 
it is deficieney which may be responsible for an 
increased susceptibility. These glands all pour 
into the blood stream certain substances which 
might be called osteogenetic hormones, and which 
influence lime salt metabolism and utilization. 

Thyroid Insufficiency. Of recent years Dr. 
Leonard Williams * and others t have put forward 
the view that the internal secretion of the thyroid 
gland acts as a lime salt “ fixative " in the body, 
and that when it is deficient the formative cells 
are unable to utilize lime salts to the extent 
whieh they normally should. Clinical evidence 
in eertain cases supports this view. But it is 
necessary to be careful of generalizations ; because 
thyroid insufficiency may be a causative factor 
in certain patients, it does not follow ipso facto 
that it is always a cause of caries. There are, as 
we have seen, very many other factors also to be 
taken into consideration. 

In order to ascertain the effect on the teeth 


`- of the loss of thyroid secretion, the writer has 


excised the thyroid glands of a number of young 
rabbits. The result of this operation in rodents 
is admittedly various, and I only succeeded in 
getting one to live: four others died within a 
week. The animal that survived thrived well 


for a year and was then killed. There was then 
| present no trace of thyroid gland. During life 


the absorption of starch and excretion of calcium 
were frequently estimated, as also were the flow 
of saliva, its alkalinity and calcium content. 
Post-mortem the teeth were analysed and the 
salivary glands weighed. All these estimations 
were repeated in control animals which were of 
the same age and fed in the same manner. 
The following table expresses the results : 
Thyroidectomized 
animal 


2-46 per cent. 


Control 
animals 
Specific gravity of teeth 2-49 per cent. 


Composition of teeth 


Mineral matter 80-00  ,, 79-16 A 
Organic matter 20-00  ,, 20-84 P. 
Caleium in ash AN ON, KA 37-21 T 
Calcium in dried teeth 32-00  ,, 29-90 M 
Excretion by fæces 
Caleium . 0:634 ,, LACET 
Starch j 21:89. ^"5 18-018  ,, 
Salivary secretion he 
Alkalinity per c.c. . 085 ,„ 0-65 4 
Alkalinity per minute $ 0:399 ,, 0-336  ,, 


Weight of salivary 
glands per kilo of 
body weight 


0-3473 grm. 0-2268 grm. 


* Medical Review, May 1910. 
t H. E. Waller, M.R.C.S., Thyroid Therapy, 1913. 
lI Brit. Med. Journ., June 27, 1914. 


$ In terms of a NaOH for reasons. For thus express- 


ing alkalinity see writer’s Prevention of Dental Caries. 


It will be seen that the differences are not 
great ; but it is important to note that they are 
all in one direction, namely, such as would lower 
the resistance of the teeth to caries. The calcium 
excretion is increased, the utilization of calcium 
in the teeth and salivary glands is diminished. 

The sp. gr. of the teeth is lowered. The weight 
of the salivary glands is very low, and the alka- 
linity index is decreased. 

These figures are, of course, only from a single 
animal, and I have not had time yet to repeat 
the experiment; yet it is significant that the 
results of this one tend to bear out clinical obser- 
vations in a manner that I, at least, did not 
anticipate. 

Erdheim has, I believe, also noted that para- 
thyroidectomy in rats produced imperfections in 
the enamel of the teeth. 

It may be concluded, therefore, that those 
individuals in which the thyroid secretion is 
insufficient will have (other things being equal) 
an increased tendency to dental caries. 

The Pituitary Gland, as is well known, has an 
influence upon the morphology of the jaws, 
exeess of secretion leading to increased growth 
and deposit of bone ( = increased locäl fixation 
of lime salts), whilst probably a decrease leads 
to the condition called progeria, in which the jaws 
remain infantile in character and growth, and 
local utilization of lime salts is defective. 
Professor Keith * has suggested that the internal 
secretion of the pituitary acts as a “‘ sensitizer ”’ 
between the nerve fibrils and the functioning 
cells; that is to say, it enables the neurotrophic 
influence to more readily exert a stimulating 
effect upon osteoblasts. But why should it be 
limited to ** osteoblasts "' ? 

It is quite possible thav ameloblasts may also 
be similarly affected, and, although I have no 
evidence for such a suggestion, it is worth in- 
quiry as to whether pituitary deficieney may 
not be a contributing cause to the imperfectly 
finished enamel prisms which the writer has 
shown to be commonly present in teeth susceptible 
to caries. 

The Thymus Gland, which in human beings is 
normally only a temporary organ, disappearing 
after infancy, has also been suggested T as playing 
a part in the ætiology of caries. Bash has found 
that in puppies, osseous development is retarded 
by excision; but I am unable to say whether 
any effect was observed upon the teeth. If it 
does play a part, it could only be in connexion 
with the deciduous teeth. 

Summary. There is thus at the present time a 
growing tendency to regard deficiencies of secre- 
tions of certain ductless glands as being concerned 


* Dental Record, December 1, 1913, p. 774. ` 
t Dr. W. S. Gies, Journal Allied Dental Societies, 1913, 
p. 324. 


138 


in the lowering of the resistance of the tissues to 
caries, but there is not yet suflicient evidence to 
show that such deficieneies can be regarded as 
general causative factors. 

Other Predisposing Causes. It is impossible in 
a communication of this kind to do more than 
merely mention a number of other possible con- 
tributing causes. Dr. C. Röse * has collected 
statisties which he believes show that the drinking 
of soft water is a predisposing cause of caries, and 
this is in accord with popular belief. On the other 
hand, the drinking water of the Esquimaux and 
the Scotch Highlanders could scarcely be softer, 
and yet their teeth are excellent. 

The Artificial Feeding of infants is said by Dr. 
K. Bartont and M. Michael, to predispose to caries. 
Itis difficult, however, to dissociate this supposed 
effect from the local action of such starchy food 
remaining on the teeth in later infancy. 

All those factors which lead to malposition and 
malocclusion of the teeth may be regarded as 
ætiological factors in caries. 

Pregnancy and Vaccination have both been 
credited with increasing susceptibility to caries, 
but there is no reliable evidence that either con- 
dition does so act. 

Hyperdevelopment of the Nervous System. Dr. 
Harry Campbell has, I believe, suggested that 
the present early cerebral development is demand- 
ing much of the blood-supply which should go 
to the teeth and jaws. This may be possible. 
But what is more certain is that cerebral stimu- 
lation leads to salivary depression, and this, if 
continuous, certainly means caries. 

From clinical evidence, I believe caries is more 
extensive in individuals whose nervous system 
is more highly developed than it is in those whose 
temperament is more of an “animal” type. 
Exacerbation of caries in certain mouths occurs 
too, I believe, during periods of nervous stress, 
and is abated during a prolonged holiday with 
plenty of exercise. 

Conclusion. It is obvious from what has been 
said that to the etiology of dental caries a large 
number of factors may or do contribute. There 
are four chief factors, two attacking—carbo- 
hydrates and organisms—and two defensive—the 
resistance of the enamel surface and the protective 
action of the salivary secretion. Each of these 
may vary more or less, and so the possible per- 
mutations and combinations favouring caries are 


* British Dental Journal, 1905, p. 119. 
+ Med. Press and Circular, 1899. 
+ British Journal Dental Science, May 2, 1904. 
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approximately twenty-four. But each of these 
factors is composed of a large number of contri- 
buting factors : the variations in the fermenta- 
bility of the carbohydrates consumed, the number 
and type of organisms present, the different 
possible weaknesses of the enamel surface, 
and the varying amounts of the chemical con- 
stituents of saliva. In addition, there are the 
other systemic factors of internal secretions 
and hypernervous development. I have made 
a rough estimate of the possible permutations 
and combinations of all these factors, and find 
it is about 3,628,000. "That is to say, in 3,600,000 
cases of caries no two might have exactly the 
same combinations of causes. 

Health of the tissues is a balance, and one not 
maintained in every case in exactly the same 
way. The weight required may be a kilogramme, 
but this may be counterbalanced by: a thousand 
gramme weights, a hundred dekagrams or ten 
hectograms ; or nine hectograms, nine deka- 
grams, and ten grammes may be used. More- 
over, the material of which the weights are made 
may not always be the same. The effect produced 
in each case, however, will be the same, though 
the means whereby it is attained may on visual 
and chemical examination prove to be different 
in each case. 

There is no golden key to be discovered to 
unlock the riddle of dental caries. Although we 
may safely generalize to a certain extent, each 
case must be studied as a distinct clinical entity, 
and the exact cause or causes of the disturbance 
of the balance in that particular instance ascer- 
tained. No one would be bold enough to assert 
that the ætiologies of all cases of heart disease 
or of diabetes were identical, though the obvious 
symptoms might be quite similar. Just as it is 
necessary for the physician to study each case of 
any particular disease, to analyse the excretions 
and examine the blood before a correct idea of 
cause can be formed, so it is necessary in our 
speciality to examine each case minutely (visually, 
chemically, and bacteriologically), and to submit 
it to critical judgment before forming an opinion as 
to the exact cause of the lesions present. Finally, 
I would again urge the immense importance to 
all States, authorities, practitioners, and patients 
of having adequate research work undertaken 
and facilitated, in order that the etiology, 
causation, and pathology of dental caries may 
be placed on the solid foundation that is de- 
manded by its superstructure—national preven- 
tive measures. 
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REPORT ON 


THE BRITISH DENTAL ASSOCIATION 
CATALOGUE OF ODONTOMES 


By Messrs. J. LEWIN PAYNE, DOUGLAS GABELL, AND. 
W. WARWICK JAMES 


A ‘ REPORT UPON ODONTOMES " was issued re- 
cently by a committee appointed by the British 
Dental Association, and the classification here 
put forward has been formulated by them as a 
result of their investigations. The members of 
this committee were asked to make a communica- 
tion to the Congress in order that their conclusions 
might be discussed. 

The classifieation of Odontomes at present most 
widely accepted is that put forward by Sir John 
Bland-Sutton in à paper read before the Odonto- 
logical Society of Great Britain in 1887. This 
classification is based upon the particular dental 
tissue which has undergone aberration during 
development. The chief headings coincide there- 
fore with what may be called the elementary 
dental tissues, and are as follows : 


(a) Aberrations of the Enamel Organ. 
. (b) Aberrations of the Follicle. 
(c) Aberrations of the Papilla. 
(d) Aberrations of the Whole Tooth Germ. 


A fifth group, ‘ Anomalous Odontomes," was 
described, but has since been included in rr Aber- 
rations of the Follicle." Under each of these 
headings various sub-groups were described. 
It will be necessary to consider each of these sub- 
groups separately, but before doing so we must 
deal with certain points in connexion with the 
normal development of a tooth. 

The first change in normal development 
consists of the production of a special dental 
epithelium. Secondary to this, and dependent 
upon it, changes occur in the subjacent mesoblastic 
tissue. It is now known that the importance 
of the relationship of these two tissues is such that 
changes in the latter are dependent upon the 
former. 'To be more precise, the enamel organ 
has a double function, for, besides producing 
enamel, it determines the external configuration of 
the dentine even in those cases where no enamel 
is formed. 

The production of dentine is thus dependent 
upon the presence of an enamel organ. It must 
therefore follow in the case of Odontomes where 
dentine is present that the aberration occurred 
primarily in the enamel organ, and in consequence, 
under Bland-Sutton's classification, the majority 


of Odontomes would come into his first group, 
" Aberrations of the Enamel Organ." A further 
modification of the classification also becomes 
necessary with the increased knowledge we now 
possess of some of the tumours. 

A dentigerous cyst is known to be due to 
changes in the dental epithelium and not to 
be at all dependent upon changes in the tooth 
follicle. -A dental cyst is so closely allied to a 
multilocular cyst and a dentigerous cyst that, 
if these be included, the former cannot be 
omitted. 

An analysis of the types of Odontomes described 
by Bland-Sutton would help to explain the classi- 
fieation we are putting forward. He describes 
seven types in the last edition of his book, 
**'Tumours Innocent and Malignant ”: 


(1) Epithelial Odontoma 
organ). 

(2) Follicular Odontoma. 

(3) Fibrous Odontoma. 

(4) Cementoma. 

(5) Compound Follicular Odontoma (from the 
tooth follicle). 

(6) Radicular Odontoma (from the papilla). 

(7) Composite Odontoma (from the whole 
tooth germ). 


(from the enamel 


(1) EPITHELIAL OpoNTOMA. This certainly arises 
from the dental epithelium. 

(2) FOLLICULAR ODONTOMA (dentigerous cyst), 
as has been stated, arises from the dental epi- 
thelium, is due to an aberration of the enamel 
organ, and is therefore not an aberration of the 
follicle. 

(3) FrBROUS ODONTOMA is very rare, and 
those eases which have been recorded appear to 
be of a secondary pathological nature rather than 
a true tumour. As our knowledge of them is 
imperfect they can be regarded for the pre- 
sent as true Odontomes, due to aberration of the 
follicle. 

(4) CEMENTOMA. The production of cementum 
appears to be adventitious to other dental tissues, 
but since large tumours have been described 
consisting entirely of cementum, the existence 
of this sub-group, which is due to an aberration 
of the folliele, is justified. 
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(5) COMPOUND FOLLICULAR ODONTOMA. These 
tumours are so imperfectly described that it is 
difficult to place them. There does not appear 
to be evidence to justify their inclusion in a 
group due to aberration of the follicle. The 
presence of enamel and dentine would suggest an 
aberration of the enamel organ, whilst it is true 
that calcified particles derived from other source 
are found. 

We are of the opinion that they are more 
closely allied to Composite Odontomes than to 
any others. 

(6) RADICULAR OpoNTOMA. These Odontomes, 
consisting for the most part of enamel and dentine, 
are dependent upon an aberration of the enamel 
organ and not primarily upon an aberration of 
the papilla. 

(7) ComrosırE ODONTOMA, composed almost 
entirely of enamel and dentine, must also be de- 
seribed as due to an aberration of the enamel 
organ. 

After careful consideration the following classi- 
fication, based upon that of Bland-Sutton, has 
been formulated. Certain terms used by Bland- 
Sutton have been extended and given a wider 
meaning. From an analysis of the above it will 
be seen that two classes exist : 

(1) Those due to aberration of the enamel organ. 

(2) Those due to the aberration of the follicle. 

The former class comprises the great majority 
of Odontomes and has been divided into two 
groups. 

The first main group has been called Epithelial 
Odontomes, and includes all those tumours where 
the abnormal development takes place in the 
dental epithelium alone. 

There are three sub-groups: 

(a) Multilocular Cysts. 

(b) Dentigerous Cysts. 

(c) Dental Cysts. 

Some explanation of the use of the term Epi- 
thelial Odontomes is necessary as Bland-Sutton has 
used it for the first of the sub-groups—Multilocular 
cysts; but it does not seem possible to introduce 
a new term which expresses so well the nature 
of these cysts. There appears to be little doubt 
that the tumours of each of the sub-groups arise 
from dental epithelium. "They present so many 
characteristies in common that they can certainly 
be placed together. The only dental tissue 
present consists of the epithelial cells derived from 
the dental epithelium. 

In the case of Multilocular cysts various opinions 
have been expressed as to the site of origin in the 
dental epithelium of the tumour, but all are agreed 
that the origin is from this tissue. 

Dentigerous cysts (including eruption cysts) 
arise in the dental epithelium, which is closely 
related to the tooth, probably the external epi- 
thelium of the enamel organ. 
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Dental cysts certainly arise in the epithelial 
remnants associated with an erupted tooth, and 
most probably from cells of the sheath of Hertwig. 
It is of interest that Malassez (in 1885) correctly 
described the nature of the origin of these cysts 
and grouped them together. 

The second main group has been called 
Composite Odontomes, and includes all those 
tumours where the abnormal development takes 
place primarily in the dental epithelium, and 
secondarily in the dentine papilla. 

The types in this group for convenience have 
been divided into three sub-groups, but these do 
not affect the main classification. 

The term Composite Odontomes, adopted by 
Bland-Sutton for one of his types, has been used 
for all those tumours which may be regarded 
as having a similar origin—that is, where enamel 
and dentine are produced and the aberration 
has been due primarily to the enamel organ. 
The Odontomes described as Composite Odontomes 
by Bland-Sutton have been called Complex 
Composite Odontomes, to distinguish them from 
other types in this group. 

Compound Follicular Odontomes have been placed 
here and renamed Compound Composite Odontomes. 

Two types, Geminated Composite Odontomes and 
Gestant Composite Odontomes, have been placed 
here to indicate certain composite Odontomes 
which possess definite characteristics. 

Enamel nodules, which were described by Salter 
as Odontomes, but more recently have not been so 
classified, have again been included. The last 
type of Composite Odontomes, Dilated Composite 
Odontomes, has been introduced to include a large 
number of specimens of a definite nature where 
the tooth germ appears to have undergone an 
abnormal enlargement and contains a hollow or 
depression. The type formerly known as Radi- 
cular Odontomes is included here. 

The third main group has been called Connective 
Tissue Odontomes, and includes those tumours 
where the abnormal development takes place 
in the dental tissue of mesoblastie origin alone. 
The term Connective Tissue Odontomes has been 
introduced for those tumours which arise in the 
follicle. They might have been called Follicular 
Odontomes if that term had not already been 
used with quite a different meaning, and in seeking 
to find a name which would be distinctive for 
these tumours we have adopted the term Con- 
nective Tissue Odontomes. 

There are two types in this group : 

(a) Fibrous Odontomes. 

(b) Cementomes. 

These types are the same as described by 
Bland-Sutton. 

Fibrous Odontomes, as has been stated already, 
are rare. They have occurred almost always in 
subjects suffering from rickets, and it may be 
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doubted whether they should be included amono 
Odontomes. d 

Three forms of Cementomes are said to occur: 

(1) As the result of caleification of Fibrous 
Odontomes, and must therefore depend upon 
the acceptation of Fibrous Odontomes as to whether 
they should be included or not. 

(2) As the result of excessive formation of 
cementum by that portion of the tooth folliele 
which should produce a cementum normally. 
This form appears to be justified by the existence 
of those enormous masses of cementum which 
occasionally occur, and which are found particularly 
in the Herbivora. As sections of these tumours 
demonstrate the presence of cementum, it is 
conceivable that other dental tissues might be 
present and not discovered, but we must accept 
the present verdict that they are composed of 
cementum alone. 

(3) The third form occurs as the result of 
chronic irritation and are really very large dental 
exostoses. They have been called cementomes 
on account of their huge bulk. They are always 
connected with teeth which are otherwise normally 
developed. À 

Malignant tumours have been described as 
arising from embryonic dental tissues, but they 
have yet to be completely established. They 
are said to occur both as carcinomata and sar- 
comata. 

As the result of our investigations we have 
ventured to put forward the following classi- 
fication : 

(1) EPITHELIAL ODONTOMES. Where the abnor- 
mal development takes place in the dental epi- 
thelium alone. 


Multilocular Cysts 
Dentigerous Cysts. 
Dental Cysts. 


(2) COMPOSITE ODONTOMES. Where the abnor- 
mal development takes place primarily in the 
dental epithelium, and secondarily in the dental 
papilla, and may occur in the follicle also. 

(a) Where the abnormal development of the dental 
epithelium is such that the formation of numerous irregular 
dentine papille results which are calcified in one mass or 
sporadically : 

Complex Composite Odontomes. 
Compound Composite Odontomes. 

(b) Where the abnormal development of the dental 
epithelium is such that the formation of two or more tooth- 
like dentine papillæ results and are calcified as one mass: 

Geminated Composite Odontomes. 
Gestant Composite Odontomes. 
Enamel Nodules. 

(c) Where the abnormal development. of the dental 


epithelium is such that the formation of a dilated portion 
of the dentine papilla results and is calcified as one mass : 


Dilated Composite Odontomes. 
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(3) CONNECTIVE TrssuE ODONTOMES. Where 
the abnormal development takes place in the 
dental tissues of mesoblastie origin alone. 


Fibrous Odontomes. 
Cementomes. 


Should Malignant Odontomes become established 
Carcinomatous Odontomes would have to be added 
as a type to the Epithelial Odontomes, and Sar- 
comatous Odontomes would have to be added as a 
type to Connective Tissue Odontomes. 

Mr. P. I. WicopER (Manchester) said there 
was an absence of treatment of the conditions 
enumerated in the Report. 

He gave the history of a case of Dental Cyst 
of many years standing. Large swelling in tie 
superior maxilla opened eight years ago—again 
four years ago. He himself opened over the 
lateral tooth with discharge of purulent fluid— 
syringing and other treatment gave relief. 
Recurrence after three years. In consultation 
the antrum was opened widely, also the nasal 
fosse, and plugged, with some diminution of the 
cavity in posterior part. Still a very large cavity 
remained showing no signs of disappearance. He 
asked the advice of the meeting. | 

THE PRESIDENT (A. Hopewell-Smith, London) 
reminded the speaker that the Report only was 
under discussion, and that it was not intended to 
include treatment, being a scientific reclassification 
of Odontomes. He would ask Mr. James to 
continue the discussion and supplement the reader 
of the paper. He referred to the use of the words 
"dental epithelium," ‘chronic irritation," on 
pages 139, 141. 

Mr. W. W. James (London) replying said, 
referring first to Mr. Wigoder's case, that the 
treatment had been rather drastic—that his 
patient must submit to wearing a denture covering 
the entrance to the cavity and would not then 
suffer great inconvenience. 

In remarks in reply to the President, Mr. W. W. 
James said that the words '' dental epithelium ” 
had been used as a definite term to signify the 
epiblastic layer of cells which form the enamel 
organ. 

In using the word irritation, in “ chronic 
irritation," on page 141 they had avoided the word 
inflammation and thereby intended to infer 
continued action. 

Fibrous odontomes had been retained in their 
classification, but it was by no means certain that 
this class should be included. 

No tumour of dental tissue had, in their opinion, 
shown malignant character, but following Sir 
Frederick Eve they had added their last para- 


graph. 
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PATHOLOGICAL conditions of the maxillary antrum 
vary in almost every aspect, and arise from a 
great diversity of causes, of which may be men- 
tioned : 


(1) Pathological condition of the parents of the 
child at time of conception. 

(2) Constitutional disturbanees of the mother 
during pregnancy. 

(3) Constitutionaldisturbances duringthe growth 
of the child and throughout life. 

(4) Infection by continuity from the nasal 
mucosa. 

(5) Infection through the blood-supply. 

(6) Foreign bodies. 

(7) Growths, cysts, osteophytes, impacted or 
deflected teeth. 

(8). Its relations with diseased alveolar processes 
and infected teeth, especially as influenced by 
anatomical variations in form and size. 


(1) If either parent should have any constitu- 
tional disease which could be transmitted to the 
offspring, or if a parent should have an abnormally 
shaped face, such as compressed dental arches, 
narrow nasal chambers, irregularities of the 
pneumatic spaces, etc., the child will begin its 
existence with strong  predisposing cause for 
pathological conditions which may continue 
throughout life. 

(2) There may be diseases, both local and con- 
stitutional, of the mother during pregnancy that 
will prevent the proper nourishment of the foetus 
and so cause lack of development and proper 
growth of the antrum and surrounding parts. If 
the child after birth has a favourable environment 
and receives hygienie care and good nourishment, 
it may improve and recover from its abnormal 
condition, but if the disturbances have been 
too great, there is liable to be a pathological con- 
dition throughout life, especially if the environ- 
ment be bad. 

(3) Among the general constitutional disturb- 
ances that predispose to pathological conditions 
of the antrum are syphilis, acute exanthemata, 
as scarlet fever and measles, and disorders of 
nutrition, as rickets and scurvy ; also local dis- 
turbances, as infected or enlarged tonsils, adenoids, 
polypi or anything else that will tend to obstruct 
or close the nasal passages, thus shutting off 


proper breathing spaces, drainage and ventilation. 
These conditions should all be taken into considera- 
tion when studying the pathology of the maxillary 
antrum. 

(4) Infection by continuity from the nasal 
mucosa. This is one of the most frequent sources 
by which a pathological condition of the maxillary 
sinus is brought about, the severity of the condi- 
tion depending upon the character and quality 
of the infected matter transmitted. The maxillary 
sinus, like all open cavities which are covered by 
epithelium, is immune from infection to a great ex- 
tent, but. repeated or constant exposure to any 
infected matter will finally result in a diseased 
condition, producing a discharge of the type of the ` 
particular microbe introduced. Therefore, any- 
thing that affeets the mucosa of the nose will have 
its influence by direct action upon all the associated 
pneumatic spaces. The effect of an ordinary cold 
may not reach the antrum, but if the patient 
suffers from repeated coryza continued for long 
periods, the antrum will be affected finally and 
remain so even after the membrane of the nose has 
recovered, because when the ciliated epithelium of 
the sinus becomes crippled it has not the power 
to convey the infection and broken-down tissue 
upward to the natural outlet. 

(5) The blood-supply of the greater portion of the 
antrum comes from the same source as that of the 
teeth, namely, the superior dental artery, which 
gives off small branches to the teeth, the alveolar 
proeess, and the greater portion of the mucous 
membrane of the antrum. 'The veins which 
commence in the alveolar process, the teeth and 
the mucous membrane of the antrum, anastomose 
quite freely with one another. A similar arrange- 
ment of the blood-vessels exists in the region of the 
outlet of the antrum into the nose. Consequently, 
it will be seen that infection from one region will 
easily be carried throughout all the area with the 
same blood-supply. If the frontal sinuses or 
ethmoid cells become infected, fluids may be di- 
verted into the maxillary antrum, which will in 
turn become infected. Again, if the antrum 
should become infected through the blood-supply 
to the mucous membrane which received its nour- 
is’ ment through various vessels, or if the mucous 
membrane should become infected through 
diseased teeth, osteomyelitis or any other source, 
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the infection produced would pass from the antrum 
to the frontal sinuses, the ethmoid cells and tissues 
in close relation to these parts. "There are but 
few cases of osteomyelitis on record arising from 
the maxillary antrum. 

(6) Foreign bodies are occasionally found in the 
antrum which produce a pathological condition. 
They are usually discovered in cases where the 
sinus has been previously diseased and treated. 
For instance, the writer has found at various 
times so-called drainage-tubes, both metal and 
rubber. He has also found various precipitated 
drugs that had probably been used in the form of 
solution injected into the sinus from the nose, 
usually through an abnormal opening ; and there 
is always a possibility of inspissated mucous matter, 
blood clots or similar substances, passing into the 
antrum. 

(7) Cysts, polypi, impacted or deflected teeth, 
odontomas, osteophytes, malignant and benign 
tumours are strong predisposing factors toward 
pathological conditions of the antrum, and should 
be carefully considered in all diagnoses of antrum 
troubles, especially as cysts and tumours of this 
region are more or less obscure in their incipiency. 
Impacted or deflected teeth are also often diffi- 
cult to diagnose, if one be not thoroughly 
familiar with the variations in the anatomy of 
the parts. 

(8 Fromthe anatomical relations of the maxil- 
lary antrum with tooth-germs and the roots of the 
permanent teeth, it is evident that the walls of the 
sinus must be more or less influenced by them. As 
the teeth develop and descend into their normal 
places, the sinus increases in size. If a tooth 
situated near the sinus be retarded in its eruption, 
the development of the antrum is interfered with 
at that particular point ; if the roots of a tooth be 
left in the jaw in old age, resorption immediately 
over that root will not progress as in the parts 
from which the roots have been removed. 

In studying the relation of the antrum with the 
teeth, the great variations that occur at different 
ages in different people, and even in the two sides 
of the same individual should be carefully con- 
sidered. 'The extensive differences to be found 
also in the size and shape of the antrum in normal 
conditions are an important factor in making a 
true diagnosis. In the first place, there may be 
occasionally no true maxillary sinus, a condition 
found in the most typical carnivorous animals. 
Again, the sinus may be large, capable of holding 
thirty-five cubic centimetres and partially sub- 
divided into pockets, similar to those found in the 
herbivorous animals. One or more of these spaces 
or pockets may become diseased, but if there be 
good drainage and ventilation the remainder of the 
antrum may remain normal. Again, the whole 
antrum may be so infected that treatment will 
relieve certain accessible portions, while parts not 
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reached will remain in a pathological condition, 
which will, of course, invite a return of the in- 
fection. In these cases the walls forming the 
partial divisions or pockets should be broken down 
by surgical operation. 

In the typical skull, the dividing wall between 
the sinuses and nasal chambers is nearly vertical 
and comparatively smooth, with an opening, the 
ostium maxillare, leading into the hiatus semi- 
lunaris of the nose. In some abnormal skulls there 
may be accessory openings, generally pathological 
and often caused by the blocking of the normal 
passage by an enlarged bulla ethmoidalis or by 
inflamed conditions of the mucous membrane in or 
about the region. In such cases, the fluids that 
come from the anterior ethmoid cells and the 
frontal sinus would be deflected into the antrum, 
and would burrow out of the antrum at the 
point interposing the least resistance, which is 
generally through the membranous portion of the 
wall of the antrum. 

Taking into consideration the close relations of 
the teeth with the antrum and the system of the 
circulation between them, great care, skill and 
judgment must be observed in treating diseased 
teeth and the alveolar process, or infection will 
be introduced into the membranes of the sinus. 
The careless use of arsenious acid and other medi- 
caments must be avoided. The writer has seen 
much damage done to the greater part of the 
maxilla by the use of hydrogen dioxide in treatment 
of diseased teeth and the alveolar process, showing 
how closely the apical portions of the roots of the 
teeth are often associated with the sinus. (See 
Fig. 2.) 

This close proximity gives the impression that 
the maxillary sinus is more frequently infected 
from diseased teeth than from any other source, 
some authorities claiming that three-fifths of all 
antrum troubles are brought about in that way. 
The writer considers this a mistake. "Though 
recognizing that some diseases of the antrum do 
arise from the teeth, he believes that aside from 
constitutional diseases and malformations, it is 
more often through the direct communication 
between the nasal chamber, the frontal sinuses and 
the ethmoid cells, that infection is conveyed to the 
antrum from the diseased cells and sinuses above it. 
He also recognizes at the same time that the pos- 
terior ethmoidal eells and sphenoidal sinus and the 
cells of the orbital process of the palate bone can 
also infect the antrum by resorption ofthe par- 
tition between these cavities. It is also possible 
that infection can be transmitted through the 
circulation. 

It is the writer's observation that there are more 
cases in which teeth are lost through diseases 
of the antrum than the converse, that is where the 
teeth are primarily diseased, causing infection of 
the antrum and associated cells. In Fig. 2 it will 
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be observed that the anterior buccal and palatal 
roots of the first molar tooth pass up into the walls 
of the antrum. This is the class of cases where 
diseased teeth may cause infection of the maxillary 
sinus. If the pulp of a tooth so related to the 
antrum should become devitalized and infected, 
the parts around the apical foramen might also 
become infected and abscesses occur. From the 
close proximity of the apices of the roots to the 
sinus, it might be supposed that these abscesses 
would break into the antrum, as they occasionally 
do, but this is not a frequent occurrence. Other 
examples of infection of the antrum through 
diseased teeth in no way militate against the idea 
that the teeth are not first in importance in causing 
disease of the antrum. 


EXPLANATION OF THE ILLUSTRATIONS 


In presenting these illustrations I have en- 
deavoured to keep the numbers down as much as 
possible, only showing such as will explain the 
text of the report. | 

Fig. 1 is made from a fully developed embryo 
showing the early developing stage of the antrum 
and the size of the space of the maxillæ occupied 
by the tooth germs. In the middle meatus may 
be seen the unciform process passing upward and 
alittle inward from the base of the inferior turbi- 
nate. At the outer side of this is the passage-way 
known as the hiatus semilunaris, from which there 
is a small opening (ostium maxillare) into the an- 
trum ; this is the point from which the invasion of 
the maxillary bone commences. 

Fig. 2 is the posterior view of a vertical trans- 
verse bilateral section of the head showing almost 
typical maxillary sinuses and their relations with 
the surrounding structures. In this specimen the 
floor of the antrum passes down between the molar 
roots of the teeth, bringing them into very close 
relation. Over the roots of the molar teeth slight 
membranous septi will be noticed. 

Fig. 3 is a sagittal section of the maxilla. The 
left picture shows that in this case the infra- 
orbital canal passes through the upper anterior 
corner of the antrum, leaving an infraorbital sinus 
which communicates directly with the antrum, 
thus forming a pocket not easily reached by treat- 
ment, making it a source of reinfection. The lines 
shown in the outer wall of the antrum are grooves 
for the aecommodation of the superior dental 
nerves and vessels going to the teeth and other 
tissues. It is through the vessels of this region 
that infection can be conveyed from the teeth 
and alveolar process to the antrum, or vice 
versa. 

Fig. 4 is an antero-posterior section within the 
nasal chamber with the middle turbinate bone and 
portion of cell wall turned up. It gives a good 
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idea of the nasal surface of the partition between 
the antrum and the great extent of the mucus- 
lined sinuses and cells that are so directly related 
with the maxillary antrum. When these- pneu- 
matic spaces become diseased, it is almost impos- 
sible to keep theantrum in hygienie condition, and 
when the infection reaches the antrum it is much 
more difficult to treat and drain than when the 
disturbance comes from the teeth or alveolar pro- 
cesses. 

Fig. 5 is a horizontal section cut between the 
orbits, showing a diseased condition of the inner 
wall of the right orbit. 'The bones forming the 
outer walls of the ethmoid cells and the lower 
portion of the frontal sinuses are diseased, more 
than likely through osteomyelitis. This condition 
extended upward and downward until the entire 
region, including the maxillary sinus and the 
anterior portion of the brain case, was in- 
volved. 

Fig. 6 shows two views of an antero-posterior 
section. A shows the inner wall of the orbit, the 
maxillary sinus and a pathological opening leading 
into the cell of the orbital process of the palate 
bone and the sphenoidal sinus. B shows the 
external wall of the nasal fosse and a large sphe- 
noidal sinus having a pathological opening into the 
antrum. 

Fig. 7, a and B. A, vertical transverse section 
of the upper jaw. In B, the roof of the maxillary 
sinus is almost horizontal. It shows what is 
apparently a division of the antrum into two, the 
smaller or outer one forming an infraorbital sinus. 
This condition is caused by a bony septum passing 
down from the centre of the floor of the orbit. At 
the upper corner of B is the normal opening of 
the maxillary sinus, the ostium maxillare, passing 
into the hiatus semilunaris immediately under the 
When the bulla becomes en- 
larged or when the mucous membrane of this region 
is swollen the hiatus becomes closed and the fluids, 
diseased or otherwise, cannot pass directly into the 
middle meatus but are thrown into the maxillary 
antrum. 

Fig. 8 is an antero-posterior section. A, cut 
through the nasal chamber, showing a divided 
enlarged bulla ethmoidalis; B, cut through the 
maxillary antrum, showing a normal ostium maxil- 
lare, and a pathological one caused by the enlarge- 
ment of the bulla ethmoidalis. 

Fig. 9 is a posterior view of a vertical transverse 
bilateral section made from a frozen skull. The 
roots of the teeth are not in very close relation to 
the antrum. It will be noticed that a probe 
passes downward from the frontal sinus into the 
hiatus semilunaris in front of the bulla, then 
through the ostium maxillare into the antrum, 
showing direct communication. 

Fig. 10 is the posterior view of a vertical trans- 
verse section in the region of the ostium maxillare. 
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There is no true line of demarcation between the 
antrum, the anterior ethmoid cells and the frontal 
sinus; the numerous pockets in the anterior 
portion of the antrum would make it difficult to 
treat should it become diseased. 

Fig. 11 is made froin a section cut through the 
orbit, the maxillary antrum and the teeth. It 
shows numerous elevations over the roots of the 
teeth, also anterior curvature of the roots of the 
second premolar. 

Fig. 12 is an antero-posterior division of the 
maxilla, showing open dental abscesses within the 
antrum, and an infraorbital sinus produced by the 
infraorbital canal passing across the upper and 
anterior angle of the antrum. 

Fig. 13 is from an X-ray picture, showing an 
impaction of the upper left first molar. 'The 
pus flowed from the antrum anterior to the 
impacted tooth, the roots of which were denuded 
within the sinus. After the first molar was ex- 
tracted, the sinus closed up in a short time. 

Fig. 14 is from an X-ray picture. In this case 
the antrum had been diseased for a long period. 
The X-ray revealed a foreign substance which 
proved to be a piece of rubber tubing, the upper 
end being lodged in the ostium maxillare. 

Fig. 15 shows a central, a lateral and a canine 
tooth removed from the walls of the maxillary 
sinus of a patient who had been suffering from 
antrum disturbance and neuralgia. 

Fig. 16 is an anterior view of a vertical trans- 
verse section from the skull of an old person 
showing the thinness of the walls of the antra, also 
a large incomplete membranous septum of thc left 
sinus. 

Fig. 17 is a vertical antero-posterior division 
through the frontal sinus, orbit, and maxillary 
antrum, showing an antero-posterior membranous 
septum with a number of small osteophytes on 
the membrane. 

Fig. 18 is a horizontal section showing the under 
surface of the inferior turbinated bones and the 
outlets of the lachrymal ducts, also the roofs of the 
antra ; in the left one, two osteophytes are shown. 

Fig. 19 is an antero-posterior division through 
the orbit, antrum and molar teeth, showing that 
an abseess has burrowed under the mucous mem- 
brane near the roots of the first molar tooth. In 
some cases the muco-periosteum has been pushed 
upwards until the ostium maxillare has been closed 
by the membrane. ; 

Fig. 20 is a horizontal section through the maxil- 
lary antrum showing deep pockets in the floor. 

Fig. 21 is an antero-posterior division through 
the centre of the orbit, maxillary sinus and the 
teeth, showing an enlarged cell of the orbital pro- 
cess of the palate bone and a corresponding small 
maxillary antrum. Some writers regard this 
condition as a complete division of the maxillary 
sinus, which is a mistake. S 
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Fig. 22 is a posterior view of a vertical transverse 
section in the region of the ostium maxillare 
from the skull of an aged person. The floor of 
the nasal fosse, the alveolar process, and the 
floor of the antrum are nearly on the same level. 
The left maxillary sinus extends upward through 
the region of the anterior ethmoidal cell into the 
frontal sinus witbout a line of demarcation between 
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them. In the crista galli is seen a small sinus 
or cell which extends forward into the frontal 
sinus. 

Fig. 23. Horizontal section somewhat similar 
to Fig. 18. showing complete lack of right maxillary 
antrum and only a very small one on the left side. 

Fig. 24. An antero-posterior section of a 
skull of a badger showing no true maxillary sinus: 
the roots of some of the teeth are seen in the floor 
of the nasal chamber. t 

Mr. A. G. G. PLumLEY (Wakefield) showed | 
severäl anatomical and pathological specimens of 
antra. 

Mr. Plumley, thanking Dr. Cryer for the 
exhibition of the slides, said he would confine his 
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remarks to empyæma or suppuration of the 
antrum. Antral disease could be roughly divided 
aecording to its causation into nasal and dental 
cases. There were many other causes. In one 
case of his, a foreign body, a bobbin, had struck 
a patient below the malar bone, penetrating the 
antrum——suppuration followed, but as the cause 
of the inflammation was not prolonged healing 
might be expected to be rapid as the case had 
proved. 

In some cases of dental origin—havi ing an acute 
history—the ordinary simple means of treatment 
at the command of the dental surgeon could be 
used with reasonable expectation of success. 

In all cases of nasal origin, and those of dental 
origin which gave any indication of disease of 
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chronie form, the treatment should be trans- 
ferred to a surgeon for operation of more drastic 
nature. 

Dr. CRYER, being asked by the President to 
make some remarks in reply, said that the buccal 
opening was quite justified in all acute cases, but 
this opening tended to close rapidly. When the 
primary cause, however, was in the ethmoidal or 
other cells such was not the case and t was of 
great benefit to the patient. In his State, dental 
students were taught the surgical side of all 
diseases of the face, and after qualification under- 
took operations even to the removal of the superior 
maxilla, the only disadvantage being that in the 
case of death the dental diplomate could not sign 
a death certificate. 


REPORT ON 
THE PATHOLOGY OF THE ANTRUM 


By Dr. C. H. OAKMAN, 


IN considering the pathology of the antrum, we can 
group the diseases which affect it under the follow- 
ing heads : 


(a) Catarrhal inflammation ; acute and chronic. 

(b) Suppurative inflammation or empyema ; 
acute and chronic. 

(c) Diseases of the bony walls of the antrum. 

(d) Conditions associated with infectious dis- 
eases. 

(e) Foreign bodies. 

(f) Polypi and cysts. 

(g) Tumours ; benign and malignant. 


Owing to the continuity of the mucous mem- 
brane of the nasal cavity and that of the antrum, 
pathological conditions in the nose are very apt to 
extend through the ostium maxillare into the 
maxillary sinus. Especially is this true in acute 
rhinitis where we frequently find a co-existent con- 
dition in the antrum. 

There seems to be considerable variation of 
opinion amongst oral surgeons in the United 
States as to what extent nasal conditions have to 
do with antral disease. In response to some fifty 
letters sent to our leading oral surgeons the reply 
was almost unanimous in favour of extension of 
disease from the teeth and jaws, whereas the 
rhinologists stated that infection from the nose 
is always the source of antral involvement. How- 
ever, some oral surgeons stated that nasal infections 
were causative factors and some rhinologists stated 


DETROIT, Mic. 
that the teeth were occasionally a factor in diseases 
of the antrum. 

Ballenger, in ** Diseases of the Throat, Nose and 
Ear," p. 191, calls attention to a so-called ** vicious 
circle " which he claims is the ** key " to inflamma- 
tion of the sinuses. He states that deflection of the 
septum, enlarged or cystie turbinates, enlarged 
bulla ethmoidalis or cells in the uncinated process, 
may all be obstructive lesions which may cause the 
damming back of the discharge into the antrum 
through the ostium maxillare. These discharges, 
besides acting as irritants, carry with them any 
infectious agents present in the nose and the acute 
inflammatory process is set up in the antrum. 

The same author stated that the nose and teeth 
act as the causative agents in about an equal 
number of cases. Brophy states that 85 per cent. 
of antral disease is due to the teeth and jaws and . 
the writer inclines to agree with him. 

Infiammations may extend by continuity from 
the frontal, sphenoidal and ethmoidal sinuses and 
it is not rare to find all of these sinuses simultane- 
ously involved. Infections may be carried also by 
the blood and lymph stream. 

Empyema of the antrum may be due to an infec- 
tion by any of the pyogenic organisms. The 
writer has at times found the following organisms 
present ; Staphylococcus albus, aureus and citreus, 
Streptococcus, Pneumococcus, Micrococcus catar- 
rhalis, and Bacillus pyocyaneus. 

This condition may result in a complete destruc- 


158 


tion of the antral mucosa and an extension into the 
bony walls with resulting necrosis, or as a result of 
long continued irritation we may have hyperplasia ; 
fibrosis and frequently polypoid formation are 
found. 

In diseases of the bony walls of the antrum the 
lining membrane affords a great protection against 
invading micro-organisms. It is well known that 
an abscess may exist on the root of a tooth, within 
the bony enclosure of the antrum, and yet no actual 
infection pass through the mucous membrane into 
the cavity of the sinus. This same condition 
holds good in some cases of necrosis. | 

In the infectious diseases, such as tuberculosis, 
syphilis, actinomycosis and also scarlet fever and 
measles, we frequently find complications arising 
in the antrum. Traumatism to the external 
structures may incite inflammatory conditions 
which in their course of progress may involve the 
antrum. A fracture of the bony wall may open up 
a point of entrance to infecting organisms and in 
the same manner teeth or pieces of bone may be 
forced into the antrum in attempts at extraction, 
and these being foreign bodies act as irritants. In 
the same manner gunshot and wounds from per- 
forating instruments frequently involve the antrum, 
and the writer has found in many instances 
retained dressings, drainage-tubes, wax, and rubber 
tubes therein. 

Hyperplasia of the mucous membrane in the 
form of polypi is a common feature of chronic 
inflammation of the antrum. "These polypi may 
be of a fibroid, myxomatous or even sarcomatous 
type. 

Cysts of the antrum are of frequent occurrence 
and are formed by, obstruction and resulting dis- 
tension of the mucous glands, similar to mucous 
cysts in other locations. They may be small or of 
such size as entirely to fill the antral cavity. 
Dentigerous cysts may be found either partially or 
entirely occupying this cavity. 

Tumours. Almost any benign tumour may 
occur within the antral cavity. Fibromata, 
myxomata, chondroma and osteomata are all 
found in this location. A condition which is apt 
to be confounded with tumour formations is that 
' of syphilitic gummata. In these instances the 
Wassermann reaction comes to our aid as means of 
differential diagnosis. 

Malignant Tumours. Both carcinomata (tu- 
mours arising from and consisting of epithelial 
cells) and sarcomata (derived from mesoblastic 
tissues) are by no means of rare occurrence in the 
antrum. These tumours may occur either as 
primary or secondary metastatic growths. On 
account of the peculiar cellular structure of the 
bony walls of the antrum these growths encroach on 
and infiltrate the surrounding structure, and facial 
distortion in many cases is exceedingly marked, 
the affected side becoming a shapeless mass. 
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It must be borne in mind that the topography 
of the antrum varies greatly, no two cases being 
just alike. The sinus may be a small pocket about 
the size of a large pea, close to the inner canthus of 
the eye, or the outer wall may be so depressed that 
it is diffieult to know when you have entered the 
cavity. Cryer mentioned a similar condition that 
came under his observation and the writer has 
also had similar cases. At one time it was supposed 
that it was necessary to open in the region of the 
first molar or second bicuspid, but experience has 
taught us that many antra may extend from the 
cuspid to the third molar. 

Many of the older writers state that protrusion 
of the eyeball is a symptoin of antral disease. 
Personally I have observed it only in cases of 
malignancy, and then particularly in those where 
the orbit was involved. 

This paper does not touch on differential diag- 
nosis or therapeusis ; the X-ray, the microscope 
transillumination and every means at our command 
should be used to aid in the diagnosis. And in. 
treatment, free drainage, the knife, vaccines, etc., 
may all be used to great advantage ; each case 
must be considered individually. 

Some authors deny the co-existence of suppura- 
tion and malignancy. The writer cannot endorse 
these statements and can see no reason why pyo- 
genic infection should not take place in a tissue 
composed of the weakened cells of which malignant 
tissue consists. Within the last six months three 
malignant cases have presented themselves to 
him, all of which showed the presence of pus. We 
know that all cancer tissue is prone to bacterial 
infection. No reason can be advanced why such 
growths in the antrum should be more immune 
than in any other part of the body. It is the 
writer’s experience that of all cases of antral disease 
about 3 per cent. are malignant. 

The writer would like to mention a few cases 
which have come under his observation : one, a 
young man twenty-three years of age, had an 
involvement of both antra. This case was 
diagnosed as one of necrosis by his family physician 
and referred to me as such. On opening both 
antra I found them filled with pus and granulation 
tissue and in addition found two abnormally large 
and several small or partially developed teeth. A 
large molar in each antrum was firmly imbedded 
in the bony structure of the inner wall. The roots 
of these molars were heavily covered with ceru- 
minal calculi. 

Another case was that of a woman forty-two 
years of age, who presented herself to me, suffering 
with what had been diagnosed erysipelas. The 
eye on the affected side was completely closed 
and her features were swollen and distorted. 

The antrum was opened, and the floor, which 
was necrotic, was removed and the antrum packed 
daily with iodoform gauze for seven days, at which 
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time the patient was about to leave the hospital 
when further inflammatory symptoms, with 
marked swelling, appeared about the eye-lids. In 
the centre of this inflammatory area pus was 
found to be * pointing." An incision was made 
and with the aid of a probe a sequestrum was 
felt which was found to be exerting pressure on 
the infraorbital nerve.. "This sequestrum was 
removed and a complete recovery ensued. 

In concluding, I wish to urge a plea for a more 
complete compilation of records of antral cases 
in order that more reliable statistics may be arrived 


at bearing on this subject. These statistics may 
exist in Europe, but in the United States, where 
I have endeavoured to collect them, I find it 
impossible, with two or three exceptions, to secure 
any definite data. 

Finally, the writer cannot refrain from tendering 
his respects to Dr. Truman AW. Brophy, Dean of 
the Chicago College of Dental Surgery, who has 
done so much for oral surgery in the United States, 
and who has succeeded in instilling into the minds 
of his students, of whom the writer is one, the 
principles of this art and science. 


REPORT ON 
THE PATHOLOGY OF THE DENTAL PULP 


By RUSSELL W. BUNTING, D.D.Sc., ANN Annon, Micu. 


As we review the contributions to the pathology 
of the pulp we find that relatively less is known 
of the morbid anatomy of that organ than of any 
other component of the tooth, save, perhaps, the 
pericementum. In fact, those who have made a 
special study of the subject admit that they do 
not fully understand the normal structure and 
_ histological complex of the pulp, so that they often 
find it difficult to determine the degree of variance 
of a pathological condition from a histological 
norm. This is due in large measure to the fact 
that they have met with great difficulty in perfect- 
ing a technique by which they may prepare the pulp 
for mieroscopical study with a minimum amount 
of change. Encased as it is in the hard dentin 
wall, with which it has an intimate relation, the 
pulp offers numerous difficulties to the process of 
fixation and sectioning. 

Students of the subject have met with a second 
diffieulty when they have attempted to link up 
the various pathological conditions of the pulp 
with the symptoms which accompany them. It is 
true that few tissues of the body offer equal 
opportunities for ante-mortem examination, it 
being. possible to catch the pulp in any stage of 
inflammation or degeneration, but the sympto- 
mology of this organ is so obscure that great 
diffieulty has been experienced in synchronizing 
the symptoms with the pathological conditions 
which produce them. 

But in spite of the many diffieulties much 
valuable work has been done upon the pulp, and 
many beautiful preparations have been made which 
faithfully depict the morbid histology of that 
organ. The most comprehensive and complete 
contribution which has been made in America is 


that given by Dr. G. V. Black in vol. i of the 
" American System of Dentistry," by Litch. The 
text of this treatise, with the illustrations which 
accompany it, has formed the basis for many 
other works upon the subject which have appeared 
since the time of its publication. 

Dr. Black, in the treatment of this subject, first 
describes the histology of the pulp and dwells with 
some length upon its sensory functions. As to its 
symptomology, he speaks of the pulp as being a true 
internal organ, having no tactile sense. He goes 
on to say that it has a ** resentment to heat and 
cold which is a special sense of the dental pulp ; 
under normal conditions it has none other what- 
ever.” He reviews the symptomology with regard 
to the sensory functions, and cites cases illustrative 
of referred pain of dental origin. 

He speaks of the physieal conditions which 
surround the pulp, which in times of hyperæmic 
disturbanees prevent swelling, and are a restraint 
to edema and the migration of the leucocytes 
from the blood-vessels to the surrounding tissues. 
He states that he has not found secondary inflam- 
mation and swelling of the periapical space as a 
result of hyperæmia and inflammatory conditions 
of the pulp, but that they occurred only when the 
pulp was badly affected or nearly disorganized. 

Among the various pulp diseases, hyperæmia 
is first considered. In his presentation of this 
subject Dr. Black reviews in detail the methods of 
his observations, and the technique by which he 
prepared his specimens for study. He gives many 
illustrations of pulps in the various stages of 
disease, and detailed descriptions of the conditions 
found, by which the reader is led through the 
phases of hyperæmia, thrombosis, and inflamma- 
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tory conditions of the pulp. He further says that 
all pulps which are exposed to the action of the 
saliva are inflamed, but that inflammation seldom 
oceurs when there is no exposure. As to the 
sequelæ or prognosis of such inflammation, he 
says “the dental pulp has a considerable power 
of recuperation from the inflammatory state. It 
is certain that moderate extravasations of blood 
are disposed of successfully, and that a considerable 
bulk, considering the size of the organ, of in- 
flammatory lymph is tolerated without destroying 
it, and would undoubtedly be disposed of by the 
tissues if the case were placed under favourable 
conditions. . . . Of the ability of the dental 
pulp, when placed in good hygienie conditions, to 
recover from inflammation there can be no doubt 
whatever." 

The author then considers the infections, with 
special reference to ulcerations and abscesses of 
the pulp. He has found that abscesses are far 
more common in the multi-rooted teeth than in 
those having a single root. 

Of the chronie diseases, hypertrophy is first 
described and cases are cited in which the hyper- 
trophy was accompanied by absorption of the 
dentin. Under degenerations the deposition of 
calco-globulin in diseased conditions and the forma- 
tions of pulp stones is reviewed. "The hard forma- 
tions within the chamber are described as follows : 

(1) Secondary dentin. | 

(2) Dentinal tumours in the pulp chamber. 

(3) Nodular calcifications among, but not of, 
the tissue of the pulp. 

(4) Interstitial calcifications of the tissues of 
the pulp. 

(5) Cylindrical calcifications of the pulp. 

(6) Osteo-dentin. 

The author makes the statement that very 
frequently slight chronic affections of the pulp will 
cause the destruction of a portion of the layer of 
odontoblasts. In case a secondary deposit of 
dentin is formed in this region, it is devoid of tubuli 
or dentinal fibrille. Also, that under certain con- 
ditions these odontoblasts which have been lost 
may be regenerated. 

In his conclusion Dr. Black says that all secon- 
dary calcific formations within the pulp result in 
exhaustion and final death of that organ. In view 
of this fact he decries the practice of stimulating 
secondary dentin and urges the use of non-con- 
ductive materials beneath all fillings which are in 
proximity to the pulp. 

Eugene S. Talbot has reviewed the work which 
he has done upon the pathology of the pulp, in his 
book entitled ** Developmental Pathology." Chap. 
xxviii of this work treats of the dental pulp and 
opens with a general statement as to its evolution 
and development. The author then considers the 
possibility of the existence of a lymphatic system 
in the pulp. He states that he has been unable 


‚tissue, the nature of which is not clear. 
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to demonstrate the presence of lymphaties but 
describes oval spaces, without walls, in the pulp- 
Whether 
there be lymphatics or not, the author is very 
certain that the pulp has a good regenerative 
process by which diseased and abscessed areas are 
repaired and restored to health. 

After describing the vaseular and nervous 
system of the pulp, Dr. Talbot takes up the con- 
sideration of its pathology. He states that the 
causes of pulp disease are changes in the blood- 
stream which are due to poisons circulating in the 
blood. These poisons are, in the opinion of the 
author, the result of degenerative conditions, and 
may produce in the pulp a faulty metabolism and 
auto-intoxication which make it susceptible to 
any of the pulp diseases. Such a pathological 
degeneration begins as soon as the apex of the root 
of the tooth is closed. 

Because of its structure and physiology the pulp 
is very susceptible to inflammatory changes. 
According to the author, in cases of obstruction, 
the intravascular pressure alone is sufficient to 
produce rupture of the capillaries and marked 
diapedesis. The absence of lymphaties and col- 
lateral circulation causes the pulp to pass quickly 
from hyperæmic states, through inflammation to 
death by coagulation, stagnation, neurosis or 
thrombosis. 

In the consideration of pulp abscesses it is stated 
that they may occur at any location. A number 
of excellent micro-photographs are shown in 
which abscesses may be seen in their various stages, - 
from that of areas of small cell infiltration to large 
abscesses and complete dissolution of tissue. The 
sections show degenerating odontoblasts and 
nerve fibres, and thickened arteries. One particu- 
larly fortunate section, ‘ Figure 330, shows A, 
a circumscribed area of acute inflammation about 
to liquefy and form an abscess ; C, a fully formed 
abscess; and B, the cicatricial tissue of an old 
abscess showing conclusively that restoration of a 
diseased pulp is possible." These illustrations are 
followed by several showing nerve end degeneration 
with cases of specific Wallerian degeneration. 

The author then takes up the discussion of the 
various pulp diseases and illustrates many with 
sections. He speaks of the pulp as being an end 
organ, without collateral circulation or lymphatics 
and having but a single exit for its venous circu- 
lations, all of which renders it susceptible to 
thrombosis. The thrombi are described as being 
due to the embolism of the products of degenera- 
tion, fat droplets, tissue fragments, tumour cells, 
air, etc. 

Inflammation of the arterial coats is spoken of 
as being very common. He calls the pulp “a 
unique end organ whose arteries are susceptible 
to obliterans and arterio-sclerosis, which pre- 
dispose to degenerations and necrosis." ‘The 
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causes of this condition are stated as being 
auto-intoxication, and drugs taken systematically 
which may become irritants, syphilis, gout, 
rheumatism, Bright's disease, alcoholism, and 
metal poisons. 

As a result of arterio-sclerosis in the pulp, 
cloudy swelling and fatty degeneration oceur, which 
conditions are often associated with typhoid fever, 
septicæmia, and other acute infections and toxic 
diseases. Amyloid and hyalin degeneration is 
described as well as the various calcifie coneretions 
which so readily form in degenerating pulp 
tissues. 

In his conclusions Dr. Talbot states that the 
causes of pulp diseases are changes in the blood 
current due to circulating poisons which result 
from degenerative conditions occurring at the 
stress periods of life; that pathological degenera- 
tion of the pulp begins when it has ceased to form 
dentin and the apical end is nearly closed ; that 
inflammatory processes of the pulp may pass 
through all stages from infection to abscess without 
pain ; and that all forms of degeneration, together 
with the pathological processes of evolution, are 
the direct causes of tooth decay. 

Some very valuable contributions to our litera- 
ture of the dental pulp have been made by Dr. 
Vida A. Latham. Of these there are two which 
deal with the pathology of that tissue, the first 
of which is an article entitled ** Neoplasm of the 
Pulp," published in the Journal of the American 
Medical Association for 1904, p. 535. In this the 
author describes a case of tumour growth in the 
pulp of a tooth and shows a number of very beauti- 
ful slides made from microphotographs of the 
diseased tissue. 

After having reviewed the literature upon these 
growths and having shown how little has been 
written upon this class of pulp diseases the author 
describes the case in hand. The patient was an 
elderly woman aged fifty-six, stout build, neurotic 
type, who had had two sisters die of cancer. She 
complained of a neuralgia about the right side of 
the face. "There were but few teeth in the mouth, 
among which the right upper first premolar and 
cuspid alone showed any peculiarity. The former 
of these had a reddish colour, while the cuspid was 
of a greenish-white tinge which made it very con- 
spieuous. Both pulps were alive and there was 
no evidence of caries. The teeth were extracted 
and the pulps of each were examined. That of the 
euspid had a firm hard appearance like that of a 
fibroid tumour, and was spongy to the touch like 
a myxoma. 

In the sections made there were (1) evidences 
of granulation and pulpitis; (2) slight sclerosis ; 
(3) slight hyaline degeneration; (4) vessels sur- 
rounded by a fibrous thickening ; (5) many poly- 
nuclear cells scattered in the tissue and massed 
in areas like round cell infiltration ; (6) cancer- 
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like nests of cells and hyaline areas near the peri- 
phery of the pulp. 

In a discussion of these new tissue formations 
Dr. Latham asserts that they were carcinomatous, 
of epithelial eharacter. She offers no explanation 
of the origin of these epithelial cells, occurring as 
they did in a mesoblastic tissue. The statement is 
made that the odontoblasts are readily affected 
in pulpitis, they being found in every stage of 
degeneration. They are often exfoliated and 
atrophied like the ciliated cells of the bronchi. 
The author makes the suggestion that the epithelial 
origin of the cancer cells might easily be explained 
if we could but show that the odontoblasts were 
developed from the epithelium. "The only other 
possibility of epithelial anlage is that of the nerve 
tissue in the pulp. 

Among the conclusions of the paper attention 
was called to the fact that there were no prominent 
symptoms in the case aside from a slight neuralgia ; 
that neoplasms of the pulp are rare and the litera- 
ture upon the subject very scarce ; and that studies 
should be put upon these neoplasms with reference 
to their significance and the possibility of meta- 
stases. 

In a second paper entitled ** Some Pathological 
Features of the Pulp," which appeared in the 
Journal of the American Medical Association for 
1906, p. 916, Dr. Latham has reviewed the inflam- 
matory diseases of the pulp, giving illustrations of 
the various phases of pulpitis. In opening the 
diseussion of the subject the author deplores the 
faet that the normal histology is not well under- 
stood and that the symptomology of the various 
pathological states of the pulp is not clear. 

In the study of the inflammatory conditions of 
the pulp the following data are suggested for con- 
sideration : (a) the delicate structure of the pulp 
is apt to undergo rapid secondary changes after 
an inflammatory attack, whether from constitu- 
tional or local causes; (b) its location and poor 
methods of egress for exudations and dangers from 
compression ; (c) fissures and lesions of dentine 
and enamel are not always able to recuperate for 
perfect repair ; (d) if a pulp has been exposed it is 
difficult to disinfect and hermetically seal; (e) the 
liability of entrance of bacteria through cracks 
in the dentine even before the pulp has been 
exposed by decay; (f) abnormally large and 
irregular pulps in some teeth ; (g) the absence of 
a lymphatic system in the pulp. 

The article then takes up the ætiology and symp- 
tomology of inflammation in general. The various 
infections are discussed in regard to their avenues 
of entrance to the tissues, and the resistance which 
is offered to them by the tissues. 'The avenues 
of entrance of irritation to the pulp are stated as 
follows: (1) by direct exposure as a sequel to 
caries, eresion, abrasion, fracture, etc. ; . (2) ex- 


posure of dentinal tubuli through trauma, fillings. 
L 
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etc., and transmission by the fibrils of irritating 
stimuli such as acids, metal fillings, ete., too close 
to the pulp ; (3) through the apical foramen as a 
sympathetic depression from some other source ; 
(4) by contact with the periodontal membrane 
when it is diseased. 

In the discussion of the pathology of pulpitis 
the author shows sections of pulps in which slight 
irritation has given rise to a mild inflammation, 
which has subsequently been reduced by early 
resolution. Other sections are shown in which the 
inflammation has gone on to the formation of 
arteriosclerosis and thrombosis, which condition 
is frequently associated with chronic inflammation 
of the peridental membrane and pyorrhea. The 
author describes similar cases in which there is a 
marked change in the odontoblastic layer which 
has been replaced by a thick membrane-like layer 
containing giant cells. Dr. Latham further states 
that these cells destroy portions of the pulpal wall 
of the dentin to enlarge the pulp chamber, and 
may later replace the lost tissue with a poor grade 
of dentin or osteo-dentin. 

It is the belief of the essayist that a large 
number of inflamed and diseased pulps may 
recover if the cavities and the cracks in the teeth 
be sterilized and if the patient be in good health. 
As to the occurrence of pulpitis, it is stated that the 
upper premolars, cuspids and incisors are more 
susceptible than the corresponding lowers, but in 
the molars the lowers suffer more than the uppers. 

In conclusion the author says: ‘ The loss of 
control of the vascular system of the pulp and 
obstruction in vessels followed by inflammation 
are probably factors in interstitial gingivitis which 
may be the cause of the gingivi losing their normal 
function and so aiding in the progress of the 
disease. The interference with the vascularity 
of the bone, the arteritis obliterans in the pulp and 
peridental membrane produce venous hyperzmia 
of the gums (acute or interstitial), changes in the 
mucous glandular structure and, finally, atrophy 
and osteomalacia." 

Two papers have appeared which treat of the 
pathological conditions which result in living 
pulps beneath gold shell crowns and other large 
restorations. Both of these articles condemn the 
practice of leaving vital pulps beneath such ex- 
tensive gold operations. The first paper entitled 
* Pathological Lesions of the Living Pulp under 
Gold Shell Crown," by M. L. Rhein, appeared in 
Items of Interest for 1909, p. 561. In this paper 
Dr. Rhein calls attention to the pathological con- 
ditions which may be found in pulps under gold 
shell crowns, especially. degenerations going on to 
caleifications of the pulp. As an illustration he 
reports a case in which the pulp was removed 
from a tooth which had been crowned, and sections 
were made of the tissue thus obtained. The 
nucrophctographs show a marked degeneration 
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and a tendency to calcification throughout the 
pulp. 

The second paper, a more comprehensive treat- 
ment of the subject, appeared in the Dental 
Cosmos for 1910, p. 389. It was entitled, " The 
Adventitious Effect of Large Masses of Gold in 
Contact with Tooth Tissues," by I. N. Broomell. 
He first reports a case in which two pyorrhoetie 
teeth which had served as bridge abutments were 
removed and an examination was made as to the 
condition of their pulps. In these are shown 
changes in the odontoblastic layer and an atrophy 
of the pulp cells. The blood-vessels were enlarged 
and sclerotic, while the dentin was largely dis- 
integrated with the formation of interglobular 
spaces. All of these changes the author attributes 
to the adventitious effect of the mass of gold used 
for the attachment of the bridge to the tooth. The 
writer of this report is struck with the marked 
similarity between the sections of this case and the 
sections shown by Dr. Latham of pulp changes as 
the result of pyorrh&a. This leads us to inquire 
as to how much of the pulp change in Dr. Broo- 
mell’s case was due to the gold, and how much 
to the pyorrhætic condition of the teeth. 

Other cases are cited by Dr. Broomell, in 
which a more specific effect of the irritation of gold 
is seen. In one case suppuration of the pulp had 
been produced beneath a large gold filling. The 
dentinal fibres of this specimen showed club-shaped 
enlargements and a large amount of calcific de- 
generation had taken place. Still another case 
was that of a woman about forty-five years of age, 
of highly nervous temperament, with teeth which 
were hypersensitive under normal conditions. A 
gold shell was placed on a lower bicuspid which 
was free from caries with but little cutting of the 
enamel. After setting the crown an acute pulpitis 
resulted immediately, and it became so marked as 
to require the removal of the crown. The crown 
was reset after ten days and a little later the tooth 
was extracted because of pain. An examination 
of the pulp showed a marked increase in the 
number and size of the odontoblasts, and character- 
istic hyperæmic and acute inflammatory conditions 
of the pulp. It was evident to the author that 
“the disturbance in the pulp was due to the 
thermal influence of the gold casing upon the 
terminal branches of the dentinal fibres, notwith- 
standing the fact that they were shielded by a layer 
of normal enamel.” He also states that one of the 
most probable sequelz of crowning a tooth with a 
live pulp is that of dry gangrene. He cites a case 
in illustration of the view and shows sections of the 
pulp which have become shrunken and structure- 
less. 

In the Dental Forum, a journal published by the 
Dental Alumni Association of the University of 
Buffalo, on p. 12 of vol. i an article is published 
by Dr. L. M. Waugh, entitled ‘‘ Some Influences 
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which affect the Functions and Structure of the 
Dental Pulp." In this the author reviews the 
structure of the pulp and its pathology with 
especial reference to the calcific degenerations and 
their significance. In a discussion of the value 
of the pulp to the tooth. Dr. Waugh advocates 
the removal of the pulp in the following cases : 

" (1) When decay has so progressed that all of 
the overlying dentin is decalcified, except in young 
subjeets. 

"* (2) When prolonged pulpitis occurs beneath 
fillings of some years’ standing. This seems 
especially true of gold. 

“ (8) When operative measures are necessary 
upon teeth either much abraded or much eroded. 

'" (4) When much dentin has to be removed, in 
elongating or inclining teeth in preparation for 
shell gold crowns, especially metallic. 

** (5) In treatment of advanced pyorrhaa. 

* (6) In facial neuralgia when associated with 
or superinduced by pulp degeneration." 

In an article entitled ‘ Secondary Calcifications 
of the Tooth Pulp," which appeared in the Dental 
Cosmos for 1911, p. 157, the writer of this report 
reviewed the various forms of pulp calcifications 
and gave illustrations of each. In this article 
the author has shown that certain forms of calcifi- 
cation, which have been slowly laid down and of a 
good order, may be of service to the health and 
vitality of the tooth, while those calcifications 
which are formed rapidly in response to a severe 
irritation are of a poor order and are more of a 
menace than a boon. They interfere with the 
cireulation of the pulp and tend to produce its 
degeneration and death. The article also calls 
attention to the severe irritation which is given 
to the pulp whenever a live tooth is covered with a 
gold shell crown. If the tooth be properly pre- 
pared for erowning practically all of the enamel 
must be removed. The cutting of the dentin on the 
lateral surfaces of the tooth and the subsequent 
flowing of the cement over the cut surfaces pro- 
duce a profound irritation upon the pulp through 
fibrille which have not undergone sclerotic 
changes. ‘‘ The excessive stimulation to the pulp 
in a large number of such cases results in degenera- 
tion and death of that organ, so that, although 
oeclusal or approximal fillings may be inserted 
relatively near to the pulp in teeth which have been 
affected by abrasion or slow caries, the operation of 
crowning these vital teeth is unsafe and hazardous 
in a large percentage of cases. 

As a conclusion to a discussion of the value of 
the pulp to the tooth economy the following 
statement is made : ** From the foregoing we may 
conclude that a healthy pulp is a valuable asset 
to the tooth which is to endure direct stress such as 
mastication or the support of a filling. In teeth, 
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however, which are ground down and entirely 
covered with crowns little crushing stress is 
brought to bear upon the dentin, and the danger of 
fracture is reduced to a minimum ; in such cases 
the pulp is not essential to the welfare of the tooth, 
and may, therefore, be removed." 

From the résumé which has been given, it will be 
seen that relatively few American investigators 
have made a detailed and scientific study of the 
pulp diseases. Much has been written of the symp- 
tomology and therapeutic treatment of the various 
forms of pulpitis, but it has been done from a sub- 
jective standpoint, dependent largely upon ex- 
ternal and clinical observations. Perhaps that 
form of inflammation which results in partial or 
total calcification of the pulp is best understood. 
This is due to the ease with which sections may 
be made of these hard concretions and to the 
abundance of material to be obtained for study. 

As to the other forms of pulpitis which involve 
histological changes in the pulp tissue, but few have 
mastered the technique of its microscopy or have 
studied its diseases from a pathological standpoint. 
Although much valuable work has been done there 
is need for further inquiry into the reaction of the 
pulp tissue in response to the various stimuli to 
which they are subjected. In these days of ex- 
treme and extensive tooth restoration, a large 
part of which is being done upon vital teeth, we 
should look closely into the effect which our large 
fillings, inlays, and crowns have upon the pulp of 
the tooth. If their insertion is a source of severe 
and permanent irritation to the pulp, secondary 
changes will take place, many of which will result 
in cases of tic-douloureux, septic pulps, and apical 
abscesses. 

We know that the pulp readily undergoes 
hyperzmie and inflammatory changes in response 
to irritation. We also know that when these 
irritations are mild and of short duration, the pulp 
may subsequently recover from the injury and re- 
turn to normal. But in those cases in which the 
pulp has undergone more severe inflammatory and 
degenerative conditions, we are very uncertain as to 
our prognosis. Some believe that all pulps which 
are seriously affected will never recover their 
normal vitality and should be removed. Others 
claim that the pulp tissue has great powers of 
recuperation, and, if properly treated, does recover 
even in cases of marked pathological disturbance. 
We need, then, a thorough and systematic study 
of the pulp degenerations and regenerations, which 
will be correlated with the irritations by which 
they are produced, and the symptoms which ac- 
company them. Such a study would give us in- 
formation which we need, and should make our 
treatment of the pulp more intelligent and 
effective. 
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PAPER ON 


PATHOLOGY AS INFLUENCED BY THE STUDY OF 
MALOCCLUSION OF THE TEETH 


By Dr. HENRY C. FERRIS, NEw York CITY, U.S.A. 


A REVIEW of recent pathologies discloses a tendency 
to neglect or to minimize the importance of the 
oral cavity. "The oral cavity should be considered 
an organ of the human body. With thirty-two 
of the highest organized physical structures 
operated by eight pairs of muscles with power 
only second to those of the heart— with forty- 
eight ounces of secretion daily, having the enzy- 
mie value and a reflex action upon the primary 
gastric secretion, it compares with any other 
organ. i 

The abnormal locking or malocclusion of the 
inclined planes of the teeth in this organ are 
considered the result, rather than an ætiological 
factor in the pathological states ; but a careful 
consideration of the relation of the human teeth 
to the growing organism from the tenth week of 
foetal life to maturity will greatly modify the 
accepted pathological theories. 

The Babylonians located the brain in the liver ; 
and it was not until the discovery of the physician 
Galen, circa A.D. 160, that the brain was 
acknowledged to be the seat of thought and 
feeling. 

May it not be that the scientist in his search 
for knowledge of the maladies that our system 
is heir to, guided perhaps by the desire to relieve 
the acute painful conditions, has neglected to 
study the portal of the alimentary canal, because 
of its easy access, and its supposedly simple 
anatomical and physiological mechanism ? Fre- 
quently diseases which are regarded as deep- 
seated and serious are found to be only symptoms 
of very simple cause, which the Orthodontist 
locates in the patient's mouth. 

Biologists examining saliva have encountered 
problems worthy of their best study, but so far 
they have not been able to analyze completely 
the properties of this secretion. "That it contains 
three ferments and a specialized mucus is sufficient 
for our present consideration. 

This secretion, as shown by Prof. Pavlov in his 
most recent investigations of ‘‘ Secretory Glands,” 
is stimulated and specialized by the sense of taste, 
and controlled by psychie influences from the 
optie, olfactory, and auditory nerves ; clinical 
experience has taught the dental surgeon that the 
service he performs improves the general health 
of his patients. Dental surgery, therefore, is 


only a highly specialized form of medical practice 
and its field is in one of the most important 
organs. 

The pathologist may take good care of his own 
teeth, but he pays little attention to the teeth 
of his patients when studying the ætiology of 
diseases. 'The reason for this neglect may be 
properly credited to the dental surgeon whose 
attention has been largely centred on a mechanical 
restoration of the lost teeth through caries. 
Moreover, as an association we may be blamable 
because so few of the records of the physiological 
benefits derived from .our labour have been 
reported, and not all oral specialists themselves 
are fully informed as to the influence our region 
exerts upon the whole organism. 

It is rightfully contended that man can live 
without teeth by natural selection of his food, 
but these cases are comparatively few, without 
aecompanying pathological conditions. A visit 
to our hospitals and insane asylums would establish 
the truth of this assertion. We may exist without 
one kidney, or with an artificial fistula in the 
stomach. These cases are rare; but literally, 
thousands are suffering from diseases which 
are slowly and surely destroying their systems 
as a result of loss of function of the organ of 
mastication. 

The United States Government does not accept 
men in the army or navy who do not have at 
least four molar teeth in contact, because statistics 
have shown that men minus molars spend a 
large portion of their time in hospitals, and 
become a charge upon the government. 

The rule has been adopted after years of ex- 
perience and tabulated report, and may be re- 
solved to a mechanical locking of the inclined 
planes of the teeth. When in normal occlusion 
thirty-two teeth have 134 inclined planes of their 
cusps in contact, and assuming this as representing 
100 per cent., we may calculate the mechanical 
functioning ability of this organ. The loss of 
three first molars decreases the organ to 51 per 
cent. of its normal ability to reduce the carbo- 
hydrate food, as the tongue selects these tceth 
to perform that function. 

In Class I (Angle's Classification) the molars 
are in maloeclusion, but the premolars and the 
incisors (patterned after the carnivora) are in 
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oeclusion. These teeth are involuntarily selected 
by the tongue to reduce meat or proteid food. 

In Class IT, Div. I, we have both classes of 
teeth in malocclusion. As in Class III, owing to 
the abnormal position of the mandible to the head, 
we find the angle of contraction of the muscles 
altered, which results in reducing the power, 
thus minimizing the normal mechanism of the 
organ. 

An analysis of the fzces of seventy-five patients 
before and after restoration of missing teeth is 
reported by Prof. A. Michels, Wurzburg, Germany, 
in the Transactions of the Odontological Society 
of Frankfurt a. M., as showing the value of the 
funetion of the molar and premolars upon 
digestion. 

Acknowledging that these abnormalities do 
reduce the function of this organ, what effect 
has this eondition upon pathology ? 

In order to study this subject in the time 
allotted, we shall divide malocclusion into three 
classes. 

(1) Malocclusion due to congenital or hereditary 
tendencies. 

(2) Maloeclusion where the child is normally 
born and the developmental forces are interfered 
with after birth—-infectious diseases, traumatic 
injury, etc. x 

(3) Malocelusion due to loss of function of the 
organ owing to environment, dietetic habit or 
mutilation of the arches by extraction. 

In this treatise we shall consider only the latter 
class, dividing it again into primary and secondary 
factor in disease. 

We will assume that you are familiar with the 
effect upon the anatomy of the head as influenced 
by the loss of function in the growing child, in the 
several classes, and treat them collectively. 

First, a loss of function laterally or bilaterally, 
resulting in an under-development of the bones 
of the head as proved by the experiments of 
Dr. Lawrence Baker, of Boston, Mass. 

On account of this lack of development we 
produce mouth-breathers and disturbances of 
the respiratory system. This interference with 
nasal breathing results in abnormal development 
of the nasal bones and tissues, producing curvature 
of the vomer, adenoids, polypi, etc. 

The circulatory system is affected as a result 
of insufficient oxidation of the blood, owing to 
a contracted thorax in this class of cases, volun- 
tarily reducing the lung capacity in an effort 
to overcome thermal shocks to the lung tissues. 


It is rightfully said we may live forty days without 


food, three days without water, but only three 
minutes without air. Premature extraction of 
the deciduous teeth may prevent normal nasal 
breathing by reducing the diameter of the anterior 
nares. 

Digestion—The digestion of carbohydrates is 


reduced in varying degrees. A patient with a 
20 per cent. efliciency fails to chew fifty times 
to accomplish the same reduction. Whoever 
bolts his bread overtaxes the power of gastric 
and intestinal digestion, and diseases of the 
stomach and intestines result. 

“It is true that in animal experiments with 
test-tubes, the pancreatic secretion has a stronger 
and more complete hydrolytic action upon the 
digestion of starch and saliva, but if the salivary 
digestion of mankind does not act normally upon 
starch the pancreatic secretion is never sufficient 
to digest this material. The undigested starch 
that remains partly ferments and is accountable 
for the pathological states such as cardialgia, 
duodenal catarrh, and fermentive lientery with 
air-bubbles ” (Felix von Oefele). 

This undigested starch fermenting in the 
intestines produces lactic and acetic acids, and 
establishes acidosis, auto-intoxication, and a 
chronic irritation to the kidney and urinary 
organs, with accompanying maladies. A vicious 
cycle is established, showing high acidity in the 
salivary secretion as in urine. A coeffic ent of 
the undigested food is greatly increased, while the 
index of auto-intoxication is decreased. These 
findings are sufficiently pernicious to be con- 
sidered primary etiological factors in almost any 
of the diseases of the body. 

Nervous System.—The nervous system is in- 
fluenced by the lesions produced in the stomach 
and intestinal tract, and, because of the loss of 
development of the bones of the head and face, 
small orbits, small foramina, and small antra as 
a type, result. It is beyond our power to analyse 
the effects of the underdeveloped brain-box as 
a result of loss of function of the masticatory 
muscles of a growing child, but in view of the 
present surgical operations upon the skull, and of 
the marvellous effects of trephining upon the 
general nervous system, we must pause before 
discrediting the possibility of depressed function 
of a brain in an osseous cavity smaller than the 
architectural plan for an individual type. 

Infantile forms of epilepsy are influenced, if not 
entirely cured, by the return of the teeth to their 
normal position, your essayist having had two 
cases—one in a medical man's family and one 
under the observation of a medical attendant. 
Both cases have a record of fifty attacks a year, 
but after two months of teeth movement, with the 
expansion of the superior arch, the attacks entirely 
disappeared. 

Radiographie records of Class III cases fre- 
quently show an enlargement of the pituitary 
body, and in Class II, Div. I, cases the mental 
balance is markedly influenced; the scholastic 
ability is immediately improved after the correc- 
tion in this Class. 

Repressive Tissue Changes are marked locally, 
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first, by atrophy of the alveolus, caries is increased 
primarily owing to the accumulative spaces 
between the teeth, the inability of the tongue 
and cheek muscles to cleanse these surfaces, and 
the lowered physiological value of the saliva ; 
secondly, through lowered vitality of the system 
which reduces the blood-pressure and renders 
the teeth more susceptible to caries ; thus meta- 
bolism of the tissues is disturbed by insufficient 
nourishment. 

Progressive Tissue Changes.—In Class III we 
find an enlargement of the body of the mandible, 
and accompanying hypertrophied tonsils, and in 
most cases of acromegaly ; the upper arch is 
mutilated and the mandible is progressive. 

Inflammation.—Locally, in mutilated cases we 
find loosening teeth, pyorrhoea alveolaris, stomatitis 
uleerosis, papiloma, carcinoma of the tongue and 
mucosa; ulcers of the stomach and duodenum 
are not uncommon, and the urinary organs have 
their share of irritation in acidosis. 

Plant Parasites—The mouth-breather dries 
the mucous membrane, reducing the natural 
protection of the secretion to this tissue and 
tonsil, carrying large quantities of bacteria to the 
lungs, increasing their liability to infection from 
this source.. These patients are susceptible to 
phthisis, pneumonia, diphtheria, follicular ton- 
silitis, the focal tonsils becoming impaired permit 
of streptococci infection, and result in heart and 
stomach lesions ; you may note that you seldom 
see patients over forty-five years of age with a 
Class II, Div. I, in spite of large numbers in youth. 
They have passed to another world. 

Malformation. As previously stated the spine 
is curved and the ribs underdeveloped ; rickets, 
club-foot, and knock-knees, disturbed metabolism, 
and bone diseases of the head and face follow. 

It is said that all specialists trace diseases to 
their own region of activity, and you may join 
issue with many of the claims in this paper, but 
show me the case of chronic lesion in the body, 
and I will show you a defective mouth; or, if 
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perchance the occlusion be normal, I will prove 
with a series of pills of a given diameter that the 
subject is “a bolter ” of his food and neglecting 
the function of the organs of mastication. This 
function is largely voluntary and therefore much 
more diffieult to control by the specialist than 
any other. 

You will remember that this paper deals with 
only one class of patients, but I have treated the 
congenital defective and greatly improved their 
hearing, eyesight, digestion, and metabolism, and 
caused them to develop where the chances of life 
were small. 

This subject is in its infancy, but, as we learn 
to trace the ætiology of diseases, pathologists 
themselves will come to appreciate the value of 
thirty-two teeth in normal occlusion. If he does 
not give this attention he must look to his laurels, 
for many pathological conditions yield to restora- 
tion of the normal function of the organ of mastica- 
tion. i 

I would recommend to this Congress that a 
competitive prize be offered for a thesis giving 
the physiological records of ten treated cases, 
duly verified by medical and laboratory signatures. 

In the name of Dentistry, may we rise to the 
dignity of our calling and perform our duty to 
mankind in a more intelligent manner. 
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PAPER ON 


CASES OF HEREDITARY DENTAL PIGMENTATION 
By EDGAR H. BAMPTON, L.D.S. Exc. 


MR. PRESIDENT, GENTLEMEN,—In introducing to 
your notice two cases of hereditary dental pig- 
mentation, one which has occurred in a family for 
à period extending over five generations, and 
another in a family for three generations, I 
should, at this point, like to comment upon the 
unusual and rare occurrence of such cases which 
are of interest on account of the histories attached 
to them. 

Case No. 1.—In the first instance it was noticed 
that out of a family of three children, two, 
one a boy of thirteen years of age and the other 
à girl of ten years of age, had dentitions which 
were of a dark brown coloration, whilst the 
youngest, a girl of eight, had perfectly normal 
teeth. 

On further inquiry it was found that this 
unusual coloration was quite a family trait, and 
could be traced back through various members of 
the family for five generations, and, on inquiry, 
the following details were elicited. 

The first instance on record was noticed when a 
girl (A in chart) was observed to have four brown 
teeth in her deciduous set, whilst the permanent 
teeth eventually erupted dark brown. 

Another abnormality noticed was that these 
four brown deciduous teeth (upper and lower 
centrals) were erupted at birth. 

Eventually she married (her husband having 
normal teeth) and she had a daughter (B), whose 
deciduous teeth were white, whilst her permanent 
teeth were brown. 

The daughter (B) married, and her eldest son 
(C) had white deciduous teeth, the permanent 
teeth being dark brown. The history of the other 
children is unknown. 

This son (C) married, and by marriage had 
twelve children, comprising four sons and eight 
daughters. 

'The sons (two of whom are unmarried) all had 
perfectly normal dentitions, and the children of 
the married sons also have normal teeth. 

The daughters (D1-S) had white deciduous 
teeth, whilst the permanent teeth erupted 
brown. 

Of these daughters (seven of whom are 
living), four are married, three of them having 
children. 

With regard to the married daughters, the 
opportunity was afforded of examining the teeth 
of the eldest (D1), aged thirty-four, and on 


examination it was noticed that the permanent 
dentition has the same distinctive dark brown 
coloration in the mandibular teeth that was 
noticed in the children. Owing to her dislike to 
the colour, she had had her maxillary teeth 
extracted, and now wears an upper denture. She 
has three children, to whom I shall refer in detail 
shortly. 

Of the other married daughters, one (D2), aged 
thirty-two, has two children, a boy of ten years of 
age and a girl six years of age. This boy has 
normal teeth, whilst the girl has white deciduous 
teeth, which are gradually turning brown, and the 
permanent set are erupting brown. 

The third married daughter (D3), aged twenty- 
nine, bas a girl of eighteen months, who has at 
present four normal deciduous teeth. 

The other married daughter (D4), aged twenty- 
five, has no children. 

With reference to the three children of the 
daughter (D1), the eldest is a boy of thirteen, who 
had a normal deciduous set which at about the 
age of six years gradually turned brown, whilst 
the permanent teeth erupted brown. There is 
a slight amount of decay present, otherwise the 
teeth are normal in size, number, and position. 

The girl, ten years of age, had the temporary 
teeth normal, but these likewise turned brown as 
the permanent teeth erupted, whilst the latter are 
dark brown in colour. 

The younger girl, aged eight years, has both 
temporary and permanent teeth normal in every 
respect, and they do not exhibit in the slightest 
degree any sign of discoloration. 

With reference to the diet of the children, they 
have been fed on practically the same food, have 
lived under the same conditions, and were in each 
instance breast-fed. 

There is one difference, however, viz., the boy 
and elder girl had Stedman's teething powders 
administered to them, whilst the younger girl had 
not. 

On inquiring into the general health of the 
family, it was found that, on the whole, they had 
had very good health, in fact several members of 
the family have attained the age of ninety or 
over. i 

Gout has been prevalent in the family, the 
grandfather of the children last referred to (C) 
being especially liable to it and having frequent 
attacks. 
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These children have had the following illnesses : 

The boy : Measles at two years of age and con- 
vulsions. 

Elder girl : Measles at five years of age, chicken 
pox, scarlet fever, and diphtheria. 

Younger girl: Measles at two years of age, 
scarlet fever, diphtheria, and pneumonia. 

No pigment patches are found on the children's 
bodies, and the hair, eyes, and skin are perfectly 
normal. 

The children are fairly regular in the use of 
tooth-brushes, but brushing or scraping does not 
affect the coloration of the teeth to the slightest 
extent. .. | 

All the teeth are affected, but the staining is 
not so pronounced in the deciduous as in the 
permanent teeth, and it is inclined to be patchy 
in places. The enamel is not very dense—not 
soft and yet not quite normal—and has a dull 
appearance, being rather rough and inclined to be 
pitted. 

In the deciduous teeth, the coloration is most 
marked in the enamel, less marked in the dentine 
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In the boy there is slight hypoplasia in the 
second upper and lower right and left molars 
(Li), whilst no hypoplasia is to be noticed in 
the girls. 

There is a slight amount of gingivitis present in 
the boy in the region of the upper incisors. 

All three had enlarged tonsils, which were 
removed in the case of the boy at eight years 
of age, in that of the elder girl at five years 
of age, and of the younger at two years of 
age. 

"There has been no mouth breathing in any of 
the children. 

'The drinking water was originally of a ** hard ” 
nature, but for the last few years has been ** soft ” ; 
they have all lived on a sandy soil. 

The children have at present the following 
charts : 

7654321 | 1234 67 


Boy 76 4321 | 1234 67 
654 T3 21 | 12 T3 456 
peters 76.4 5:214 A23. 337 6 


Younger girl . 6 4 T3 21 | 12 T3 TMI TM2 6 


and cementum. 6 321|12. 3 5 6 
CHART I 
d | i (Ais 
d | t Hd 
wA ES te 
ln) Lo los ` Ja los {we D7 pa CHI (0| «3| (CH 
p emer CU le | 99 qon. Jos ne 0 i 
Gu |d2 mm (5 Qe) a8 um (d (9? (31) (29) ang 
| | os 
g 4 9 
(15) (13) (10) 
| | | 
6 inu 9 á 9 
(10) (6) (6) (4) (2) 
| | 
s i ? 
(Q3) (10) (8) 
pe 
Figures represent ages in years. d — dead. 


d = Normal male. 
== Normal female. 
x = Marriage. 
* — Allpermanent teeth brown. 


** = Teeth became brown at 
5 years. 


T = Affected male. 

l — Affected female. 

3X = 4 brown deciduous incisors at birth. 
** — 'l'eeth became brown at 7 years of age. 


** — Deciduous teeth turning brown, and permanent 
erupting brown. 
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CasE No. 2.—With regard to this case, the 
details are not so complete, the history can only 
be traced back through three generations, also the 
coloration is not so pronounced as in the previous 
case. 

As far as can be ascertained, this was first 
noticed in a male (A), who had white temporary 
teeth and brown permanent teeth. 

He married, and by marriage had three 
daughters, but no sons. 

The eldest daughter (B1) forgets the history of 
the temporary teeth, but the permanent teeth 
erupted brown. "These, owing to having to sing 
in publie, she had extracted at the age of eighteen, 
and she now wears complete upper and lower 
dentures. | 

The other daugbters, one aged forty (B2) and 
the other aged thirty (B3) both had the permanent 
teeth brown. These daughters left England and 
live in the colonies, and no further history could 
be obtained. 

The eldest daughter (B1) had five children— 
three boys and two girls (C1—5). 

The eldest boy (C1), aged seventeen, and elder 
girl (C2), aged thirteen, have perfectly normal 
teeth. 'The younger girl, aged nine (C3), has 
brown deciduous and permanent teeth. 

The following is the chart of her mouth : 


TM2x 2| 3 TM2 7 Temporary & 
DS ‘Mz | T3 TMi LM2 19 Permanent. 
* : 


Temporary 


654 21 | 12 546 


Permanent 6 4321 | 12 4 6 


The second boy (C4), aged seven years, has brown 
deciduous and permanent teeth, the temporary 
teeth turning brown soon after eruption, whilst 
the permanent set erupted brown. 
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He has ten temporary and ten permanent teeth, 
the temporary dentition being : 
TM2 TM1 T3 T2 | T2 T3 TM1 TM2 
T3 | T3 
ASE ROSO 
6 21|12 6 


Permanent Dentition 


The youngest boy (C5), aged four years, has the 
complete temporary dentition, which is dark 
brown in colour. There is a slight amount of 
decay present. (See Chart II.) 

The children have had very few illnesses, 
measles and whooping-eough being, in fact, the 
only illnesses. 


Whooping- 
Measles Cough 
The elder girl (C2)  . 3 years of age. vt 
The younger girl (C3) SCH i. 8 years. 
The eldest boy (C1) EEE, re = 
The elder boy (C4) 6s d = 
The youngest boy (C5) a tts T: 3 years. 


The girls are regular in the use of tooth-brushes, 
whilst the boys are not so regular. 

The hair, eyes, and skin are quite normal in 
colour, and the children are tree from brown 
patches on their bodies. 

The temporary teeth are not so darkly stained 
as the permanent teeth, and scraping or polishing 
does not affect the colour. 

They have all had teething powders, and all 
lived under the same conditions, being breast-fed 
in every instance. 

There is slight hypoplasia in the younger girl, 
and in all the enamel seems to be rough and is 
inclined to be pitted. 

In conclusion I should like to say that these 
two families bear no relation to each other, though 
having the same peculiarities and to a certain 
extent the same history. 


CHART U 
At i ? 
| Gi 
(BI) | x d (B2) f (40) (B3) f (30) 
ES 3 13 C3 | 9 (C4) Pa > ks (4) 
(Cl) f (17) (C2) 9 (13) red, t ( ) Ze t ^ À 


d — Normal male. x = Marriage. 
2 = Normal female. 
1 


— Affected male. 


tł = Affected female. 
** — Teeth became brown at 7 years of age 
** — Temporary teeth brown. 
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PAPER ON 
AN EXTRA-CAPSULAR ODONTOCELE 


By A. ALAN FORTY, L.D.S, Exc., anD A. HOPEWELL-SMITH, L.R.C.P., 
M.R.C.S., L.D.S. 


Tue case which we are presenting under the title 
of an Extra-Capsular Odontocele is of peculiar 
interest—since I (A. A. F.) had the somewhat rare 
opportunities of observing it over a period of 
years, 1906—1912, six years in all. 

During these six years I was enabled to study 
from a clinical point of view the slow but steady 
development of the tumour in the right maxillary 
incisor region, which forms the basis of this 
report. 

The patient, a boy, G.W., œt. 8-9, was brought 
to me in August 1906 on account of the unerupted 
incisor teeth in the right maxillary region. 

The condition—as the plaster models show— 
was as follows : 

Maxilla : First permanent molars right and left 
had erupted, also the left first and second per- 
manent incisors, whilst the deciduous canines and 
molars were all in place. The condition of the 
mandible was normal in regard to development 
and number of teeth, but showed some contraction 
and crowding. 

The right maxillary ineisor region further 
exhibited a fullness as if the successional teeth 
were about to erupt. ` 
Owing to the unilateral absence of the incisors 


Fra. 1 


Fra. 2 


at about nine years of age I had a skiagram taken 
(Figs. 1 and 2), and the interpretation I put on it 
was that the teeth present in the alveolus were 
the canine and incisors, but abnormally placed, 


therefore retarded in erupting, and I decided upon 
a waiting policy. 

The earlier history of the patient was that he 
was a first child, and forceps were employed at 
birth—evidently considerably compressing the 
head and lacerating the scalp—for a scar, longi- 
tudinal in direction, still exists in his occipital 
region, and the other blade will have probably 
compressed the facial and maxillary region. 
Whether this has had any effect in predisposing 
towards the present condition is difficult to say ; 
at any rate, it was antecedent, and I record it as 
part of the history. 

The boy was backward in mental development 
— slow in speech, and slow and deliberate in his 
movements, especially in putting on and off his 
clothes. 

In January 1907—as the swelling was increasing 
in size and no teeth appeared—I sought Mr. Lewin 
Payne's opinion in consultation. 

Mr. Shenton skiagraphed the case for Mr. Payne, 
who was of the opinion that the three teeth were 
present, but possessing curved roots and abnor- 
mally placed. He also inclined to the opinion 
that they would eventually erupt. 

I suggested at this date a eystie cause of the 
retarded eruption, but the skiagrams rather nega- 
tived this since no thickening of the overlying wall 
or eapsule could be made out. 

In 1908 I again had the case skiagraphed by 
Dr. Rowden. The result shows more clearly the 
three teeth, well developed but juxtaposed in 
abnormal relation—also the overlying wall of 
bone— but scarcely gives in sufficiently clear defi- 
nition the morphological peculiarities of the first 
incisor to lead one to diagnose the condition 
exactly. 

One can but assume that the special features of 
the first incisor and its capsule had not at this 
date developed to an extent to exhibit anything 
to lead one to suspect the developmental changes 
taking place. | 

In July 1909—three years after first seeing the 
case—the second incisor pierced the gum, in 
rather a lingual position, about three to four years 
later than the average age for eruption. 

At this date the deciduous molars had been 
replaced by premolars unusually well developed. 

In 1910, April, the canine tip presented in a 
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buccal position, i.e. at about the normal time for 
eruption. 

A skiagram the following year revealed the 
teeth clearly defined, and an unusual shadow of 
the first incisor. 

In May 1912 the teeth in the maxilla were all 
erupted saye the right first incisor, and the physical 
signs now were a rounded bony swelling, painless 
to touch, at the most prominent part of which the 
hard wall was exposed owing to the mucous 
membrane thinning over it. This exposed portion 


was thought by the patient and friends to be the 
erupting tooth, but examination with a probe 
proved its true nature to be bone. 

I now diagnosed a dentigerous cystic condition, 
and another skiagram of Dr. Rowden shows 
beautifully the peculiar pathological exerescence 


Fic. 3 Fra. 4 


on the unerupted incisor (Figs. 3, 4, and 5)—a 
rounded mass of less dense texture attached 
to the lingual surface of the tooth, so I made 
out. 

We then decided upon radical treatment, 
having waited six years, and the same month 
Mr. J. F. Dobson, Surgeon to the Leeds Infirmary, 
whom I ealled in consultation, undertook the 
operation. 

A mucous flap was resected, exposing the bony 
enlarged rounded wall. This was chiselled away 


Fia. 5 


and the tooth was seen lying in a cavity rather 
deeply placed and rotated, making removal 
particularly difficult. On further bone removal, 
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however, we reseued the tooth with its special 
features—more or less undamaged. 

The cavity was seraped and packed, and healed 
most satisfactorily, with very little alveolar 
deformity— which was easily restored by artificial 
means. 

I recognized the importance of the specimen we 
were able to preserve intact from the point of 
view of development, and collecting the fragments 
of bone wall, follicle remains, and tooth, I at 
once sought the aid of Mr. Hopewell-Smith, whose 
research into the genesis of eystie conditions is of 
such far-reaching importance in the study of tooth 
embryology. 

The accompanying pathological report is fur- 
nished by Mr. Hopewell-Smith : 

The profound interest and importance attached 
to this case lie in its extreme rarity. So far 
only one other instance has been placed on 
record.* 

In the paper referred to the reasons were given 
for adopting a new nomenclature, viz. that the 
eondition fails to comply with the requirements 
of a correct description of a follicular odontome, 
except in the sense that every tooth-bearing cyst 
of the jaws is a dentigerous cyst. The clinical 
history possesses the added interest of a long 
and careful watching on the part of Mr. Alan 
Forty. 

A detailed description of the cyst wall is of little 


Fia. 6 bie 


a dentigerous cyst generally possessing an epithe- 
lial lining of like nature. But attention must be 
directed to the nature of the retained tooth, which 
matches very closely that deseribed in the paper 
already alluded to. 

The tooth—a maxillary first right incisor— 
presents several remarkable features, an unusually 
large and wide crown, a dwarfed deflected root, 
and a mass of new hard tissue attached to and 
imbedded in that part which, had the tooth 
erupted, would have corresponded to its labial 
surface (Fig. 6). Inits extreme length it measures 
significance. It is histologically similar to that of 


* “ Two Odontoceles and Some Other Cysts,” Proc. Roy. 
Soc. Medicine, 1910. 


172 


25 mm., in its disto-proximal diameter 11 mm., 
and in its labio-lingual direction 8 mm. Its 
weight in the dried state is 1-47 gramme. 

The labial aspect of the crown offers for exami- 
nation a horseshoe-shaped, slightly convex surface, 
having a little less than one-half occupied by a 
rough dark yellow calcareous mass deeply im- 
bedded in it. This is situated on the proximal 
surface of the labial and lingual aspects of the 
tooth, and projects below the incisive edge. It 
consists chiefly of caleium carbonate. The lingual 
aspect of the crown is marked by a deep depression, 
the enamel and underlying dentine being puckered 
into long vertical folds. The adventitious mass 
encroaches on this side of the specimen and covers 
it to the extent of somewhat less than one-third. 
The distal surface of the crown departs not from 
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the usual morphologieal characteristics of a 
normal tooth. The proximal side is almost 
entirely obscured by the new growth (Fig. 7). 

The root is not only deflected towards the 
proximal side, but it is slightly twisted on its 
vertical axis, and tapers very suddenly at the 
apieal region, becoming flattened from side to 
side. 

The calcified nodule so beautifully displayed in 
this specimen is most probably a portion of the 
dental eapsule which, having died and degenerated, 
has become infiltrated by lime salts in a localized 
area, the cystic fluid subsequently developing 
outside the odontocele itself. It is extremely 
likely that the injury inflieted on the maxilla at 
the time of birth, as Mr. Alan Forty suggests, had 
some share in the production of the condition. 


PAPER ON 


AGAR ALS EINSCHLUSSMEDIUM FÜR DIE 
UNTERSUCHUNG IM DUNKELFELD 


By Dr. MED. SHMAMINE, Toxio, JAPAN 


Es ist eine schon bekannte Tatsache, dass Dunkel- 
feldbeleuchtung vielfach geeigneter für die Unter- 
suchung der Mikroorganismen ist als gefärbte 
Präparate. 

Erstens kann man die Mikroorganismen lebend 
sehen und zweitens kann man sie auch in dem 
Falle scharf und deutlich untersuchen, wenn sie 
sich schlecht färben lassen, z.B. Spirochaeta 
pallida u.a. | 

Infolgedessen ist die Dunkelfeldbeleuchtung 
heutzutage ein unentbehrliches Hilfsmittel für 
die bakteriologische Untersuchung. Aber sie hat 
auch Nachteile. Man hat bisjetzt gewóhnlich als 
Einschlussmittel Flüssigkeiten (Wasser, Bouillon, 
u.s.w.) benutzt. Dadurch bewegen sich auch die 
Mikroorganismen, die sonst unbeweglich sind und 
diejenigen, welche aktive Bewegungen haben, 
ändern fortwährend ihren Ort. Daher ist man 
nicht im stande, genaue morphologische Beobach- 
tungen zu machen. Noch grössere Schwierig- 
keiten bereitete diese Technik für photographische 
Aufnahmen in der Ruhe, während allerdings 
kinematographische Aufnahmen zum Teil gut 
gelungen sind. Will man zum Beispiel Mund- 
bakterien von verschiedenen Krankheiten, unter 
denen sich bekanntlich sehr viele bewegliche 
Mikroorganismen befinden, im ` Dunkelfeld 
studieren, so bemerkt man immer den oben 
erwähnten Nachteil. 


Seit langer Zeit mit der Bakteriologie des 
Mundes seit meiner Anstellung im Königl. Zah- 
nürztlichen Institut der Universitát Berlin bei 
Herrn Professor Dieck insbesondere mit dem 
Studium der Alveoralpyorrhoe beschäftigt, emp- 
fand ich diesen Mangel und versuchte daher Agar 
als Einschliessungsmittel zu verwenden. 

Die Technik meiner Methode ist folgende : 

Fleischwasser-Agar von 3% Agargehalt wird 
bis zur völligen Lösung gekocht und bis ca. 40? C. 
abgekühlt. Unterdessen macht man einen gut 
geputzten Objektträger nebst Deckglas in der 
Bunsenflamme warm, legt ihn auf eine erwärmte 
Petrische Schale, bringt schnell mittels Platinöse 
einen Tropfen Agar auf den Objektträger, mischt 
das Ausgangsmaterial J.B. den Eister ans Alveoral- 
pyorrhoe, mit einer Platinnadel zusammen und 
deckt das Deckgläschen unter festem Druck 
schnell darauf. Hierbei ist zu beachten, dass 
keine Luftbläschen hineinkommen. Um die zu 
vermeiden, darf der Tropfen bei der Mischung 
seine kugelförmige Wölbung nicht verlieren. 

Darauf lässt man den Objektträger durch 
Bestreichen mit kaltem Wasser auf der Rückseite 
oder im Eissehrank schnell abkühlen, damit der 
Agar alsbald fest wird. Jetzt kann man die 
mikroskopische Untersuchung anstellen. 

Zu meiner eigenen Ueberraschung fand ich, 
dass die suspendierten Mikroorganismen in diesem 
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Medium vorzüglich zu beobachten sind und zwar 
auch die beweglichen, die trotz Fixation an Ort 
und Stelle ihre Bewegung nicht einbüssen. 

Bei den unbeweglichen Bakterien (Bac. fusi- 
formis u.s.w.) kann man mit Sicherheit die feinere 
Struktur des Bakterienleibes erforschen, bei den 
beweglichen Bakterien (verschiedene Sorten von 
Spirachaeten und geisseltragenden Mikroorganis- 
men u.s.w.) kann man die Art und Weise der 
Bewegung genau beobachten. 

Es gibt ja zahlreiche solcher Spirochaeten und 
anderen Bakterien in der Mundhöhle, welche im 
flüssigen Einschliessungsmedium ausserordentlich 
rasche Ortwechselbewegungen haben, sodass es 
unmöglich ist, den Charakter der Bewegung 
derselben zu verfolgen. Durch Agar werden sie 
nun bis zu einem geeigneten Grad an der Beweg- 
lichkeit verhindert, sodass man die Feinheiten 
genau studieren kann. 

Der Agar bietet also den grossen Vorteil der 
Fixierung beweglicher Mikroorganismen ohne 
Aufhebung ihrer Bewegung. Er ist also auch 
optisch ein überaus günstiges Medium, denn mit 
überraschender Deutlichkeit kann man in ihm 
auch die Geisseln der Bakterien und Geisselbe- 
wegungen wahrnehmen. Falls die.Bewegung der 
Bakterien und Geisselbewegung für die mikros- 
kopische Aufnahme stört, so lässt man das 
Präparat im Eisschrank einen Tag liegen. 

Dieses Verfahren hat nun aber weiterhin den 
Vorteil, dass man gleichzeitig auch Studien über 
das Schicksal der Bakterien, ihr Wachstum und 
Absterben sogleich anschliessen kann. 

Die hierbei erforderliche Technik unterscheidet 
sich nun von der oben geschilderten nur in so weit, 
als ich erstens zum Einlegen der Objekte statt 
einfachen 3% Agar Pferdeblutserumagar (Mis- 
chung von Pferdeblutserum 4 und 5% Trauben- 
zuckeragar 2) empfehle, weil das letztere nach 
meinen bisherigen Erfahrungen für die Züchtung 
der Mundbakterien viel geeigneter ist. Es gibt 
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sogar solche Mikroorganismen, z.B. Zahnspiro- 
chaeten und Bac. fusiformis u.a., welche nur bei 
Vorhandensein von Pferdeblutserum wachsen. 

Zweitens empfehle ich statt des gewöhnlichen 
Objekttrágers und Deckgläschens die grossen 
Formate, auch drücke man das Deckgläschen 
nicht zu fest auf, damit die Mikroorganismen 
noch Spielraum für ihr Wachstum haben. Durch 
Benutzung der grossen Gläser wird die Austrock- 
nung und Veränderung des Nährbodens vom 
Rande aus vermieden. 

Drittens lege ich Wert auf die Umrandung des 
Präparates mit Wachs. 

Nachdem das Präparat nun so weit fertig ist, 
bringt man es unter das Mikroskop mit Dunkel- 
feldbeleuchtung und fixiert beliebige Bakterien 
Nach eingehender Untersuchung zeichne man 
oder mache man eine photographische Aufnahme 
und stelle alsdann das ganze Mikroskop in den 
Brutschrank. 

Nach einigen Stunden nehme man das Mikro- 
skop heraus und untersuche die Veränderung 
derselben Mikroorganismen. 

Bei der Wiederholung dieses Verfahrens kann 
man entweder die Reihenfolge des Wachstums 
oder des Absterbens der betreffenden Mikro- 
organismen studieren. 

Besonders möchte ich noch die Aufmerksamkeit 
darauf lenken, dass man bei dieser Untersuchung 
der Dunkelfeldbeleuchtung den Spiegel richtig 
handhabt, damit man die Gestalt der Mikro- 
organismen bei verschiedener Beleuchtung er- 
kennen kann. 

Zum Schluss möchte ich noch betonen, dass dies 
Verfahren ganz einfach ist und ich es mit Erfolg 
für die Untersuchung der Mundbakterien verwerten 
konnte. 

Die zahlreichen bakteriologischen Studien über 
Alveoralpyorrhoe, welche ich mit Hilfe dieses 
Verfahrens ausgeführt habe, kann ich leider wegen 
Zeitmangel hier nicht mitteilen. 


PAPER ON 
THE ÆTIOLOGY OF DENTAL CARIES 


By R. ECKERMANN, MALMö, SWEDEN 


Introduction. To establish the Ætiology of 
Dental Caries it ought to be necessary to answer 
such questions as the following : 

Why so often have civilized people carious sets 
of teeth, natural man sound ones ? 

Why have the physically strong North Aryan 
race carious teeth, the Mediterranean race 
comparatively intact ones ? 


Why have, for instance, two members of an 
Anglo-Saxon family, brought up together, sound 
teeth, all the others unsound teeth, or vice versa ? 

Why has a particular tooth open fresh gingival 
caries but on the approximal side latent chronic 
caries ? 

Why does caries always go from a certain point 
of the tooth to the centre, but never, for instance, 
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through the foramen cecum of a front tooth 
straight through the tooth and out on the labial 
or buccal side? This has never been seen and it 
will never be seen, but why ? 

We find skulls in the earth which have teeth 
with caries. If caries is a process like physical 
death, and caused by microbes, how is it that 
these teeth have not been entirely corrupted ? 
And if life—the blood and the phagocytes— 
protect us against hostile microbes, why are not 
dead teeth in the mouth more easily destroyed 
than living teeth ? 

We often see both the strong canine teeth in 
upper or lower jaw carious, but the incisors as 
well as premolars intact. 

To explain the positive facts mentioned above 
is perhaps easy, but to give the satisfactory 
explanation of the negative facts is not quite so 
easy, and yet it is only by way of the negative 
facts, which conjointly form a contrary fact, that 
you can eliminate all irrelevant points and analyse 
a human problem. The causes hitherto assigned 
may be divided into positive causes and negative 
causes. 

The hypothetical negative causes are: lack of 
lime, lack of efficient mastication and cleanliness, 
lack of congenital resistance. 

Against the theory of lack of calcium salts the 
following objections may be urged: 


(1) It cannot be reasonably assumed that the 
earth is poorer in calcium salts now than it was 
formerly. 

(2) Many countries, islands and localities in 
which the earth consists of nearly pure lime are 
inhabited by people having highly developed 
caries. 

(3) In cases where the jaws exert little or weak 
pressure the saliva, as is well known, deposits a 
thick layer of dental tartar, which constitutes a 
proof that the human body has calcium salts in 
surplus. 

(4) A complete set of permanent teeth weighs 
about 60 grammes, and it requires only a simple 
calculation to discover that the approximate 
annual amount of calcium salts required for the 
teeth can be obtained from some pints of milk. 


Against the theory of lack of efficient mastication 
and lack of oral hygiene the following may be 
cited : 

' (1) Young children, who can exert only a very 
weak pressure of the jaws, often show no caries at 
all in their temporary teeth. 

(2) We know many people who exert very little 
masticatory pressure and who entirely neglect 
dental hygiene, but who have quite faultless teeth, 
and on the contrary we see people who clean 
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their mouths fanatically, but nevertheless get 
caries. 

Against the hypothesis of lack of congenital 
resistance we can urge : 


(1) That children as well as their mother have 
caries is not at all a proof that it is a question of 
inheritance. 

(2) All talk about inheritance in pathological 
cases is only an evasion of the fact that the 
causation is unknown. 

(3) If a disposition for certain maladies were 
inherited what a formidable burden the children of 
these days should have to bear. 

(4) We very often see physically first-class 
people with a decayed set of teeth. 


The positive causes laid down for the genesis of 
dental caries are microbes, permanent acidity of 
organie acids, and degenerative saliva. 

Against the theory that microbes cause caries 
we may submit the following facts : 


(1) The animal body protects itself against 
harmful microbes by the liquids of the body, the 
leucocytes and the phagocytes ; dead teeth, root- 
filled teeth, and gangrenous teeth, which lack 
living elements, should therefore be more easily 
attacked by caries than others, whereas the 
contrary is really the case. 

(2) In the earth we find skulls which contain 
teeth with caries. If caries were a process 
analogous to physical death and caused by 
mierobes, how comes it that these teeth have not 
been entirely destroyed ? 

(3) If microbes of known or unknown type— 
ærobic or anærobic—cause caries, strong antisep- 
ties ought to be necessary when filling simple 
cavaties with living pulp in order to prevent fresh 
caries arising, which is not the case. : 

(4) As an incontestable proof that microbes 
cannot cause caries I will submit the following 
case; | 

A voung lady had gingival caries on two lower 
molars. The first of these molars had also an 
approximal cavity. I prepared this latter one 
and filled the root and the cavity. The tooth 
was not dead. The gingival cavity of the same 
molar I then prepared, but did not fill it. To 
the cavity in the other molar I did nothing at all. 
Then I waited half a year, two years, and now it 
is two years and four months ago since the tooth 
was prepared, and yet the prepared, unfilled 
buccal cavity of the first molar is still unchanged. 
The bottom may be a little darker in colour, but 
the walls of dentine are still hard and the rims 
of the enamel are quite as before. Now if caries 
is caused by microbes, this cavity, which immedi- 
ately adjoins a fresh one and should itself partly 
be a result of the work of microbes, and which is 
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further quite open, would necessarily have been 
quickly enlarged. 

As we know, Miller himself did not assume 
microbes as a primary cause of caries, but only 
as a secondary one. As the primary cause he 
assumed acids—organic acids produced by rever- 
sible processes. 

Against the theory that organic acids generate 
dental caries the following objections speak : 


(1) It is unreasonable to think that just such 
food as nature has given us in preference to all 
others, namely, fruits, bread, milk or their chemical 
equivalents, and which humanity has used since 
the days of the pithecanthropus erectus, should 
under non-pathological cireumstances be decom- 
posed into components that are able to destroy 
nature's most resistible tissue—the teeth. Con- 
sequently, if acidity acts a róle in the causation 
of caries, some other factor must cause the acidity. 

(2) If acids were the cause of primary caries by 
destroying the enemel, all teeth in such mouths 
where caries appears, having defects of enamel of 
different kinds, must unconditionally be attacked 
by caries. 

(3) Acids acting alone must cause a superficial 
erosion of indefinite mathematical limits over the 
whole tooth, according to the resistance of the 
enamel, and not small entrances. 

(4) Among organic acids latic acid seems to be 
regarded as the most harmful. If organic acids 
are able to act upon enamel in the mouth, then of 
course they should more easily be able to destroy 
dentine, and still more easily dissolve carious 
matter by destroying the inorganic elements in it. 
If you put carious matter (softened dentine) from 
the same tooth into concentrated lactic acid, 
nitric acid, sulphuric and hydrochloric acids you 
will find that after about ten hours HCl has 
completely dissolved the material, HNO, only 
partly, and after two months that in the other 
acids is still undissolved. If you put carious 
matter from the same tooth into hydrochloric 
acid and lactic acid each 0:4 per cent., you will 
find the carious matter after two months is still 
undissolved. As a matter of fact lactic acid does 
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very little harm to living teeth, although in vitro 


‚it produces a superficial erosion on dental enamel 


free from saliva. i 


No, the most harmful acids are not the organic 
ones, but HCl coming partly from gastric juice 
and being partly a product of dissociated common 
salt, and you can detect its presence by so-called 
estercatalysis. Under all conditions acidity is not 
an independent fact, but only a special quality of 
the saliva, and consequently in the theory of the 
degenerate saliva as the cause of caries we must 
seek the truth. 

If we treat this theory critically we must ask 
what this degeneration of saliva in reality means, 
physiologically or chemically ? If chemically, by 
food lodging, high acidity and incorrect position 
of the teeth, you would in fact be able to protect 
yourself against this temporary degeneration by 
careful cleansing in the evening. But, as we all 
know, sanitation is insufficient or resultless, 
consequently we are obliged to assume that the 
pure saliva must at certain times contain 
material harmful to the teeth. What are these 
matters that the saliva glands can secrete? As a 
matter of fact we know that as a large quantity 
of chemical salts (inclusive of common salt) enter 
the body, just as large a quantity is taken up by 
the glands of the body, and therefore by the saliva 
also. 

This position traces caries to these products 
(chemical salts), the enormous consumption of 
which is due to the development of civilization. 

And what special significance have chlorine, 
carbonie acid, and also the metallie gases, all of 
which the saliva quickly absorbs, which must, as 
well as the presence of chemical salts, increase 
the osmotical strength of saliva ? 

And, finally, what position does saliva take 
with respect to HCl, which ‘is chemically very 
harmful and 100—300 times more effective than 
any organie acid ? 

As I understand it, the prophylaxis of caries in 
childhood is to avoid over-consumption of all 
chemical salts, sugar, and medicinal preparations 
and abundantly to consume pure common water. 
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DENTAL caries is due to the solution of enamel by 
organic acids, produced by fermentation of carbo- 
hydrate food-substances around the teeth. 

If the saliva be sufficiently alkaline and in 
sufficient quantity, this acid will be neutralized at 
the moment of formation and no caries can occur. 

Alkalinity of saliva is due to inorganic alkaline 
salts, of which the most important is calcium 
carbonate in solution as a bicarbonate. 

Utilization of caleium in the body is regu- 
lated by the ductless glands working one with 
another, some being absorbers of calcium, others 
eliminators. 

Calcium in the body is found in two forms : 


(a) Fixed in the tissues. 

(b) Floating, i.e. waiting to be utilized as 
required either as (a) or for repair pur- 
poses. 


If calcium elimination is increased or absorption 
is diminished, the floating calcium will first be 
affected and a low calcium be the result. 

Later the fixed may become broken down and 
eliminated (osteomalacia). 

The suprarenal, pituitary, and thymus glands 
are calcium conservers. 

The reproductive glands are calcium excretors 
(Bell). 

The thyroid is difficult to place: possibly it 
has several secretions acting in different ways 
(Biedl). 

The ductless glands act as eliminators of toxins 
and any acute illness will throw a strain upon 
them. For a time they become hyperplastie and 
over-secrete, and then follows a period of reaction 
and lessened activity with insufficiency of secretion, 
the result being, especially in childhood when 
reproductive glands are inactive, greatly increased 
excretion of calcium, and consequently lessened 
floating caleium in the body. The saliva will 
suffer together with other tissues, and becomes 
less alkaline. The parotid saliva, always the 
least alkaline in health (Schafer), may even become 
acid, therefore less able to neutralize acids formed 
by fermentation in the mouth, and consequently 
caries results. 

There is an intimate relation between the 
suprarenal medulla (which produces the adrenin) 


and the sympathetic nervous system, by way of 
the chromaffin tissue which is peculiar to both. 
The injection of adrenin acts on the saliva glands 
in the same way as stimulation of the sympathetic, 
i.e. it produces a saliva rich in salts. Consequently 
suprarenal inactivity would give a saliva poor in 
lime salts. 
Utilization of lime salts: . 


(a) Childhood. For growth, the thymus hold- 
ing the reproductive organs at bay until 
growth is complete. 

(b) Pregnancy and Lactation. For growth of 
fœtus and formation of milk. The 
ovaries here are also inactive and caleium 
utilizers have it all their own way. 


In both these cases the calcium equilibrium may 
be very easily upset, and a certain amount of 
starvation result. N.B.— Both periods of excessive 


caries. 
(c) Middle Life. Calcium equilibrium most 
stable. 
(d) Old Age. Excess of calcium stored in 


tissues, e.g. blood-vessels, joints, etc. 
The reproductive glands are not so 
efficient and normal calcium elimination 
is deficient. N.B.—Practically no caries. 
Hard sclerotie teeth of gout. 


I have found that the saliva of patients suffering 
from acute infectious disease is deficient in 
alkalinity (most markedly so in measles), that 
the caleium content was considerably less, and 
that both the alkalinity and the calcium content 
could be considerably raised by giving a poly- 
gland substance of suprarenal, pituitary, and 
thyroid. 

The action of the thyroid is somewhat difficult 
to understand as, clinically, thyroid feeding 
increases the calcium excreted in the urine, and 
also patients with arteriosclerosis do very well on 
thyroid. On the other hand, in certain cases 
it would seem to act as a utilizer of calcium, e.g. 
ununited fractures heal with great rapidity under 
thyroid medication. Chilblains disappear rapidly 
when treated with calcium and thyroid, the action 
probably being that it enables the body to utilize 
fixed calcium temporarily for repair purposes. It 
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also helps to regulate the action of the sympathetic 
nervous system (note its action on nocturnal 
incontinence in children). For this reason I added 
it to my polygland. 

My conclusions are that the predisposing cause 
of dental caries is a diminution of the calcium 
due to a want of balance in the secretions of all the 
ductless glands, brought about by any pathological 
condition causing an extra st^ain to be thrown 
upon them. Acute infectious fevers in childhood 
will be the most important, but pregnancy in 
women, with an unstable calcium equilibrium, and 


any illness or run-down condition maybe ea 
sible. 

If this is so dental caries is a preventable "gës 
and the treatment (to bring the calcium index 
back to the normal) is in the hands of the medical 
profession, either by a polygland substance similar 
to the one I used, or possibly by calcium salts alone 
if the patient can utilize them. The results should 
be beneficial, not to the teeth alone, but should 
shorten convalescence considerably by reason of 
the help and stimulation of the defective toxin 
eliminators. 
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Dental Surgery and Therapeuties 


REPORT ON 
THE GENERAL EFFECTS UPON THE SYSTEM WHICH 


MAY BE ATTRIBUTED TO TOXÆMIA OF ORAL ORIGIN 


By Sır RICKMAN GODLEE, Br., K.C.V.O., Past-PRESIDENT R.C.S. ENG. 


ent, intervene only a few minutes between you 
and the serious discussion of the subject which is 
to claim your attention. 

I appear before you under false colours—not, 
however, of my own assumption. The flag has 
been thrust into my hands. But though a few 
years ago 1 may have been, in a very small way, a 
pioneer, I am by no means an authority on all the 
details of the campaign. 

The part that I took was in endeavouring to 
impress upon the profession the evil effects that 
may arise from the existence of suppuration in 
what, at a casual glance, might appear to be a 
negligible quantity. I pointed out that this might 
result from the entrance of pus—septic pus—into 
one of the mucous tracts, such as the alimentary 
or the bronchial; or that it might be caused by 
the absorption of the products of decomposition 


by the walls of the sinus or cavity which contain ` 


the septic pus. ; 

My contribution consisted of a few papers. One 
of these was the report of a lecture which. my 
facetious friends called ‘ Little Drops of Pus." 
It dealt not only with the mouth, but with the 
appendix, old sinuses, urethral discharges, bronchi- 
ectasis and such like. 

Pyorrhea alveolaris came very prominently 
before my notice, because I was much engaged 
in thoracie surgery ; and in this department of 
surgery it often leads to misleading symptoms 
and to mistaken diagnosis. 

But since the time that I am referring to 
progress has gone on saltatim, and now, if any 
advice is called for, it is one of caution—not to 
your branch of the profession to relax its efforts to 
abolish sepsis within the mouth, because the 
Biblical statement that bad words proceeding out 


of the mouth defile the man applies with equal : 


force to the other bad things that develop there, 
and after passing in the other direction defile him 


with a vengeance. The word of caution must 
rather be-addressed to physicians and bacteriol- 
ogists. Perhaps those who are most in need of it are 
the bacteriologist-physician and the bacteriologist- 
dentist. * Out with all his teeth," says the latter. 
* Or at the very least," says the former, “ make 
him a polyvalent autovaccine of the thirty-nine 
(or is it more ?) evil beasts that grow in his mouth," 
in the hope, to take another scriptural simile, that 
* him that escapeth the sword of Jehu may Elisha 
slay.” 

Sir James Goodhart, in a characteristic letter, 
has quite recently made a timely protest against 
the recklessness with which the removal of all the 
teeth is advised in some quarters. His letter 
appeared after the foregoing words were written. 
It is open to some obvious criticism ; but, as will 
have been guessed, I share his opinion in great 
measure and join in his protest I cannot 
help thinking about the other organs that are 
condemned. To one surgeon the large in- 
testine is the root of all evil; and he removes it 
entire, leaving behind gall-stones and trifles of 
that sort. Those who deal with the upper abdo- 
men take away two-thirds of the stomach for an 
ulcer. Most of the thyroid is eliminated for what 
Sir Arbuthnot Lane thinks he could cure by 
colectomy. The tonsils are taken out root and 
branch by the throat specialist. And now you 
come along and whip out all the teeth! Can it. 
be that you have at last reached the fountain and 
origin of all the trouble ? And that, after removal 
of the teeth, the tonsils and the thyroid will 
shrink and the large intestine resume its functions ? 
If not it is sad to contemplate the future prey of 
the specialties, ** Sans colon, sans spleen, sans 
tonsils, sans teeth, sans everything." 

Seriously I think that this idea is being pushed 
too hard; and I hold the same opinion about 
vaccines. Far be it from me to sneer at vaccines. | 
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They deserve and are getting a fair trial ; and their 
employment will take its place amongst other 
therapeutie measures. But, as so often happens 
with new remedies, we were given to expect too 
much from them, and this has led to disappoint- 
ment. Being of a sanguine disposition, I shared 
in the hope, and I confess that I share in the 
disappointment. I am afraid there is a real 
danger of going on and on with the easy, if rather 
expensive, treatment by vaccines on the chance 
that it may do good, and of neglecting more old- 
fashioned but possibly more useful remedies. I 
am afraid that search for a possible local infection, 
and the discovery, perhaps, of pyorrhcea may 
even confuse the diagnosis. For it must be 
recognized that oral sepsis is very common, and 
that it often does not appear to cause disastrous, 
or indeed any obvious results. Fortunately the 
healthy stomach can deal with a great many 
things whieh the diseased organ is unable to 
overcome. 

It is interesting to see, on referring to a com- 
munication of mine, which will be found in the 
Medico- Chirurgical Transactions for 1900, that it 
was necessary to start with a brief account of 
Dr. Riggs and Riggs’ disease and follow with a 
description of the disease itself. It is also interest 
ing to think that the four cases on which the 
paper was based were then of sufficient novelty 
to command considerable attention. Two ofthem 
were examples of comparatively slight pyorrhea, 
giving rise to a suspicion of pulmonary abscess, 
in people who had long previously suffered from 
pleurisy; one was a case of acute gingivitis, 
glossitis, and diarrhoea occurring as a development 
of chronic pyorrhcea, and the fourth was one of 
pyorrheea setting up symptoms which simulated 
those of cancer of the stomach. This sort of thing 
is now ancient history, but fourteen years ago the 
fact that such conditions could be caused by oral 
sepsis was not widely appreciated. 

I see that I am supposed to discuss only the 
general effects upon the system which may be 
attributed to toxæmia of oral origin. But I 
refuse to be bound down by a title (even if I 
suggested it myself). Who can say where local 
effects end and general effects begin ? 

Passing over such cases as those to which I 
have just referred, we general surgeons are princi- 
pally interested in oral sepsis in connexion with 
the question of operating on conditions in which 
. the wound must communicate with the mouth, 
and on those that affect the alimentary canal, 
and especially the stomach. 

There is no doubt that the removal of the 
tongue, or either jaw, is most safely performed in 
an edentulous person; and no careful surgeon 
will think of conducting one of these operations 
until the mouth has been placed in a thoroughly 
satisfactory condition. No matter how orna- 
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mental the bridge, how serviceable the crown, 
how deep the affection for a useful but septie 
tooth, the risk of infection is not worth run- 
ning. They must come out. The risk is one 
of general following local infection—in faet of 
septicæmia or toxæmia or whatever name you 
choose to apply to general blood-poisoning. 

In the case of operations on the alimentary 
tract we are on less certain ground ; because we 
are without accurate information as to the relative 
powers of healthy and unhealthy stomachs to 
destroy the micro-organisms that enter them. But 
it would be flying in the face of Providence to 
omit any precaution that may lead to the cleansing 
and purifying of the prime vie under such 
cireumstances. 

Of course in all surgical procedures it is impor- 
tant that the patient should be in the best possible 
state of health. And from this point of view the 
surgeon should look at the mouths of his patients, 
as he would look at the mouths of his horses— 
not every other now and then— but as a matter 
of routine. And he should know what to look for 
and what to fear. 

What may oral sepsis cause ? 

The only ** original research" I haxe made for 
this paper is to set some one to make a list of all 
the papers he could find on oral sepsis published 
during the last ten years. Having obtained my 
list I have had no time to consult them. It is no 
wonder; for they amounted to about seventy, 
and form an interesting bibliography which is at 
any one's service. I did, however, try to make 
out how many diseases are supposed to be caused 
by oral sepsis. The number is again appalling, 
amounting to at least twenty-six, the names of 
some of which are unfamiliar to. me; but one 
that I have myself suggested as a possible 
result of pyorrhcea, acute lymphatic leucemia, 
does not occur. Nor, I am glad to say, does 
cancer of the alimentary canal. "There is, as far 
as I know, no evidence that oral sepsis is account- 
able for cancer in the mouth and, if possible, less 
that it can cause cancer lower down. It is, 
therefore, very wrong to disturb the publie mind 
by such a suggestion. 

I have asked some sober-minded physicians 
what they think of the matter, and I find them 
very cautious, not to say sceptical. How difficult 
it is to decide! 1 am thinking of a man now in 
University College Hospital with pernicious 
anæmia. He has had his teeth treated, I believe 
removed. The bleeding afterwards caused some 
anxiety, but he is better. The improvement 
began about the time the teeth were extracted, 


. but that happened to be after a fortnight's rest 


in hospital and the exhibition of arsenic. I think 
also of an old gentleman with marked anæmia 
and many other anomalous symptoms. He died 
of acute toxæmia after the extraction of his teeth 
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(which I am partly responsible for) and at the 
autopsy malignant disease in the abdomen which 
had been suspected but never diagnosed was 
discovered. I mention him to show that there 
are serious risks in connexion with such operations 
under certain circumstances. 

As the physicians are so doubtful I will not 
venture to express an opinion as to how far the 
case is made out for these thirty or more diseases, 
but will only impress upon you the importance and 
the difficulty of careful observation. 

The last thing I have learned about pyorıhaa 
is no doubt familiar to you all. It is brought 
out in such beautiful skiagrams as Mr. Clarke of 
the Royal Dental Hospital has shown me I refer 
to the fact that, not only is the alveolus absorbed, 
but that abscesses are not infrequently found at 
the tips of the fangs of painless teeth. 

The importance of this observation is twofold : 
first, it proves that even the most minute exami- 
nation of the gums by an untrained person—by 
which I mean such a one as myself and (may I 
say with all respect ?) as Sir James Goodhart—is 
of but little value ; and, second, it illustrates in 
the most striking manner the point I started with, 
namely, that there are two ways in which pyorrhea 
may poison the system. Of these I believe that 
the absorption of septic products by abscess and 
sinus walls is out and away the most important. 


Dr. M. L. RHEIN (New York, U.S.A.): As an 
American it is a great pleasure to hear these 
expressions of opposition to this wave of a move- 
ment for the ruthless extraction of teeth which 
has been spreading over Great Britain. In the 
United States of America the dentists as a mass 
have gone to the other extreme. Unfortunately, 
too, many of them value the salvation of any 
tooth beyond that of the body as a whole. It 
cannot be seriously denied that every incurable 
form of infection should be removed, whether 
it be a tooth or something else. When, however, 
it is stated that infections from teeth cannot 
be eradieated, and the teeth left in such a con- 
dition that reinfection is impossible, it is a 
virtual confession that dentistry is a failure. 
Admitting that we have not in the past properly 
realized the danger of the little blind abscess, and 
have done much harm to mankind by leaving 
these infective foci in the alveoli, that period 
has gone by. -We now know the danger of these 
toxins and the necessity of leaving pulpless teeth 
in such a condition that reinfection is impossible. 
This can be done, and, as one of the duties of the 
dentist is to save teeth, it becomes the duty of the 
dentist to have a technique which will effectually 
do this so that no reinfection is possible. It is 
also of the greatest importance that the dentist 
makes a correct diagnosis by exclusion of the 
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etiology of each distinct case of oral sepsis. 
Nothing in dentistry has ever been introduced 
which is of such value as the radiograph. In the 
future the equipment to take these pictures will 
be as important a part of the office equipment as 
the dental engine. The sending of cases to the 
radiographer as a specialist is a mistake. It can 
never meet the requirement as the radiograph is 
constantly required. 

Mr. W. Hern (London) congratulated the 
section on the valuable paper that Sir Rickman 
Godlee had just read, which showed the far- 
reaching baneful effects of: oral sepsis and 
emphasized the importance of a healthy non- 
infective condition of the mouth. Sir Rickman’s 
plea for the removal of all sources of oral sepsis 
was a very sound one. Most important also 
were his cautions against mistaking coincidences 
for causations, and against too extensive sacrifices 
of natural teeth. The speaker thought that 
Sir Rickman might perhaps have laid too much 
stress on the evils attendant on the presence of a 
dead tooth or root, and possibly he somewhat 
underestimated the mischief liable to be caused 
by the more extensive areas for septic infection 
provided by gum pockets. He was, however, in 
practical agreement with Sir Rickman and 
wished to thank him very heartily for his estim- 
able communication and for honouring them 
with his presence. 

Mr. W. W. GABELL (New Barnet) was pleased 
to hear such an eminent surgeon protest against 
the light-hearted, wholesale condemnation of 
teeth by many medical men. Dentists, con- 
fident of ability to render suitable teeth sound by 
crowns and large fillings, were hampered by the 
knowledge that certain practictioners would at 
once order removal of such. It was an extreme 
view that all seriously affected teeth must be at 
once removed—a confession of the failure of 
dentistry. Public opinion was disturbed by the 
list of ailments attributed to oral sepsis. He 
confessed dentists had been guilty of condoning 
much unhygienic condition in the past, but be- 
lieved a new era had arisen and that dental 
science could now restore to fully aseptic and 
useful conditions many teeth loosened by in- 
fective conditions. 
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REPORT ON 
THE PROPHYLAXIS OF ORAL SEPSIS 


By WILLIAM HERN, M.R.C.S., L.D.S. 


GENTLEMEN,—The importance of the position 
that preventive medicine has by now obtained 
in the profession of medicine must be regarded 
as a striking and honourable testimony to the 
altruistic spirit that animates its members. 

In the restricted domain of the practice of 
dental surgery I venture to think that the róle 
of prophylaxis is hardly less important, for 
although the results of its neglect may not be 
so grave, they are undoubtedly very serious, 
affecting, one can truly affirm, the welfare and 
efficiency of nations. 

Before dealing with the immediate subject of 
my report, I would remark that the warm, 
moist cavity of the mouth, being freely supplied 
with air.and, from time to time, with a large 
variety of food-stuffs, is a chamber eminently 
suited to bacterial life. 

In this cavity each tooth in the obstructing 
arches of teeth is encircled by a mucous mem- 
brane with a shallow marginal suleus that serves 
for the reception of minute food-particles and 
of miero-organisms. It is obvious, therefore, 
that the mouth is an ineubating chamber difficult 
of control because of the serious mechanical 
obstacles it offers to ready cleansing. 

When one inquires how micro-organic deve- 
lopment and colonization in the mouth are 
naturally held in check, one perceives that 
movement and friction are the main factors, 
assisted by the irrigative effect and lavage of 
the saliva. 

The causes which operate to prevent oral sepsis 


becoming the inevitable common inheritance of ` 


mankind are the movements of the lip-muscles, 
the sweeping action of the tongue, and the fre- 
quent friction occasioned by food-stuffs in process 
of mastication. 

The clinical characters of the normal healthy 
mouth may be briefly stated as follows : 

Gums pale pink, firm and hard to touch, with 
margins thin and closely encircling the teeth like 
an elastie band; the interdental papillæ-like 
prolongations accurately fill the spaees between 
the teeth and present neither buccal nor lingual 
protrusions. 

Palatal mucous membrane similarly pale pink, 
firm and hard. 

Teeth bright and polished in appearance, free 


from soft deposits and bacterial plaques about 
their necks, interproximal surfaces, and fissures, 
and from hard deposits of tartar or caleulus either 
above or below the gum-margins. 

Tongue light red ; dorsal surface without any 
brown or white coating. 

Breath free from fotor. "Various departures 
from these normal healthy conditions are prone 
to oceur in the gums, mucous membranes, and 
teeth when the sweeping movements of the 
tongue and friction of the food are interfered 
with. 

(1) For example, the covering of any part 
of the gum by a plate or bridge for a short 
time renders it red, tumid, and soft, relaxing 
its grip on the teeth, and occasioning thicken- 
ing, relaxation, and. eversion of the gingival 
margins. 

(2) Again, when teeth in a jaw have been 
deprived of their masticating opponents, the 
gum margins about the unopposed teeth soon 
show signs of congestion and inflammation. 

(3) Similarly, when, owing to the sensitiveness 
of a tooth on one side of a mouth, mastication is 
transferred to the opposite side, while the gums 
of the latter remain unaffected, those of the 
disused side soon lose their normal healthy 
characters. 

The teeth freed from employment lose their 
brightness, assuming a yellow or muddy colour, 
salivary calculus more or less coats their exposed 
surfaces, and those portions of them that lie 
within the gum margins become the seat of small, 
hard, ealeareous bodies. | 

(4) Disturbance of the perpendicular position 
of a tooth is apt to cause the gums beneath the 
overhanging side to assume congestive characters, 
and small adherent calcareous nodules will 
usually be found on the tooth within the gum 
margin in this protected situation only. 

(5) Similar effects are observable on the gums 
underlying projecting stoppings and about the 
collars of ill-fitting crowns or bridges. 

(6) Enforced subjection of a patient by fracture 
of the jaw or illness to a friction-free or fluid diet 
is found to bring about corresponding changes 
in the gums. 

(7) Similar results follow restriction, by a 
cancerous or other growth, of the movements of 
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the tongue on portions of the gums formerly 
swept by it. 

These examples suffice, in my view, to indicate 
a close association of unhealthiness of gums with 
lack of friction. Examples, furthermore, may 
be cited to prove a distinct interdependence of 
healthiness of gums and friction. 

One can scarcely fail in the practice of dental 
surgery to note the more healthy condition of the 
gums on the anterior buccal surface of the jaws 
that is brought about by the endeavours of 
patients to give an effective polish to the front 
teeth. Patients may be fairly accurately graded 
in respect to the healthy condition of their gums 
according as the brushing given has been system- 
atic and thorough. We have, in short, in the 
condition of the gums in any mouth an accurate 
index of the amount and effectiveness of the 
friction or shampooing, whether natural or 
artificial, that has been bestowed on them. The 
effect of friction in consolidating, hardening, and 
desensitizing the gums is so marked that even 
touch alone may indicate whether it has been 
applied. 

The view that the degree of consolidation of any 
gum is strictly proportionate to the amount of 
friction that it has received is in accordance with 
the experience of some edentulous persons, 
without artificial teeth, who will boast of their 
ability to bite hard crusts with gums that have 
been hardened by long-continued masticatory 
efforts. 

I would accordingly urge that friction or 
shampooing of the gums is of supreme importance 
for the preservation of the health of the mouth, 
and is the primary and most important factor in 
the prophylaxis of oral sepsis: “ Gingivæ sane 
in ore sano " might, in fact, be the dentist's motto. 

We dental practitioners should regard a 
marginal gingivitis in any position in the mouth 
as a danger-signal, for it is a departure from 
health that, overlooked and unchecked, will 
probably develop into serious oral sepsis and 
pyorrheea. I take it to be an essential part of the 
dental practitioner's duty to draw the attention 
of patients to this condition of their gums, 
and to see to its prompt abolishment. 

In regard to the prevalence and position of 
dental caries, one can trace the sequence of cause 
and effect in much the same way, for where 
masticatory movement and friction are most 
operative it is practically absent. The cutting 
edges of incisors and the cusps of the back teeth, 
e.g., are very seldom attacked, whereas the 
fissures and interproximal surfaces, which are less 
exposed to friction, are the common foci of caries. 
We may note too in this connexion the com- 
parative absence of caries on the convex surfaces 
of the teeth swept by the tongue and lips. For 
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the preservation of the teeth from caries it is, 
therefore, necessary to supplement natural by 
artificial friction, especially in those positions 
where the former is inactive, viz. in the fissures 
and on interproximal surfaces. 

The results of adequate and properly applied 
friction may, I think, be summarized as follows : 

The gums become firm, healthy, and almost 
insensitive, their grip of the teeth is close and 
accurate, and no infection foci or incubating 
areas are discoverable around or about them. 

The teeth remain practically free from caries ; 
they retain their implantation and remain firm ; 
there is no tendency to disturbance of level and 
separation. 

The breath is untainted. 

The mouth is free from any disagreeable taste. 

The health is unjeopardized because the 
principal portal of infection in the whole body 
will be closed. 

It appears to me to be a primary and obvious 
duty of a dental practitioner to teach his patients 
to prevent caries by the application of artificial 
friction to their teeth in those positions especially 
where natural friction fails or is inefficient, and 
also to scrub the gums where disease invariably 
commences, viz. at the margins. 

I believe, too, that light friction of the dorsal 
surfaces of the tongue cannot be otherwise than 
desirable when this is filmed over with a white or 
brown coating, obviously a favourable nidus for 
micro-organic development. I could almost go 
further and suggest that the crypts of the tonsils 
should be fairly frequently swept free of the 
deposits that harbour our micro-organic foes ; 
indeed, I would adopt Professor Ehrlich’s telling 
phrase and say "a continuous bacteriological 
siege must be kept up " in the mouth. 

To the question, * What is the most effective 
method of applying artificial friction ? " my 
reply is that I consider this to be the use of a 
small, moderately  stiff-bristled, anatomically 
adapted brush. The small size of the brush 
cannot be too strongly emphasized, for the 
restricting effect of the buccinator muscles and 
the cheeks on the effective use of large tooth- 
brushes almost nullifies their action. 

The brush should be held horizontally for the 
buccal surfaces of the teeth and gums and used 
with a vertical rotatory action, the stress of the 
downward stroke being on the upper gums and 
teeth, and that of the upward stroke on the 
lower gums and teeth. The result is that the 
gums are swept towards the teeth and not away 
from them, whilst the bristles act the part of 
miniature toothpicks in the interdental spaces. 

On the lingual surface of the teeth and gums the 
stroke of the brush should be as much as possible 
in the vertical plane, 
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When a patient has been brought to regard his 
tooth-brush as an aggregate of toothpicks on a 
handle, he has acquired an intelligent idea of its 
use. 

Another prophylactic measure that I regard as 
extremely valuable as a stimulating tonic for the 
gums, especially when there is congestion, is 
kneading or massage. This, as I have elsewhere 
remarked, can best be effected by opposing the 
finger and thumb to each other on the alveolar 
borders, the pressure being applied in a downward 
direction on the upper and in an upward one on 
the lower gums. Thus not only is a languid or 
stagnant circulation assisted, but also food- 
debris and micro-organic colonies are displaced, 
and their expulsion from the free margins of the 
gum is promoted. 

Next in prophylactic importance to the tooth- 
brush are the silk thread and the toothpick. The 
silk is perhaps most effective when applied as an 
encircling band on a tooth, the two ends being 
drawn alternately with a slight rotatory action 
from the neck of the tooth towards the masticat- 
ing surface. The whole of the tooth is thus 
swept ; and food debris, soft tartar, and bacterial 
plaques are shifted from position. "The silk can 
be used fairly effectively also as a single strand 
passed between the teeth and drawn from the 
gum towards the masticating surface. 

The toothpick, preferably of quill as more 
cleanly and safe than metal, is not so effective 
as the silk thread for the removal of plaques of 
organisms, but it is a handy means for the dis- 
lodgment of food-debris and soft tartar from the 
interproximal spaces. 

The employment of antiseptics for the mouth 
may perhaps be regarded as a moot point: their 
action by themselves alone is, in my opinion, both 
feeble and disappointing. Employed together 
with the thorough mechanical cleansing measures 
already indicated, I think they play a distinctly 
useful part in prophylaxis. Used with a tooth- 
brush on the gums they serve the salutary purpose 
of directing patients' attention especially thereto 
and so ensuring the application of friction and 
stimulation. I regard common sait and peroxide 
of hydrogen of about five vols. strength as useful 
applications, the former for its penetrating 
antiseptic action and hardening effect on the 
gums, the latter chiefly for its mechanical 
operation in cleansing and freeing the margins 
of the gums and the contiguous surfaces of the 
teeth from any greasy deposits of food-debris 
and organisms. 

Peroxide of hydrogen is efficacious also as a 
remover of debris and a cleanser when applied 
as a fine and forcible spray between the teeth at 
the gum-margins, especially subsequent to the 
sweep of the silk thread. If a few drops of 
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eau-de-Cologne be added to the peroxide at the 
time of using the spray, it is made more pleasant 
in flavour to some patients. 

As I am not now concerned in the treatment of 
oral sepsis, I shall not make further reference to 
the various antiseptics or the methods of their 
application except to reiterate my opinion that, 
if systematie and thorough mechanical measures 
in cleansing have been properly carried out, their 
utility in prophylaxis is quite subordinate. 

As regard dentrifices, I consider the daily 
employment of a mildly scouring agent, and 
preferably at night, desirable for the majority 
of patients. As a basis chalk or magnesia may be 
recommended. Without some such agent there 
is the same sort of difficulty in the prompt 
cleansing of the teeth that in a greater degree is 
experienced in the endeavour to clear food-debris, 
greasy plaques of organisms, and tartar from plates 
that have been worn even for a short time. 

It is, of course, possible, as the late Prof. Miller 
showed, to produce effects somewhat similar 
to those of erosion and abrasion by horizontal 
brushing of the teeth for prolonged periods with 
an insoluble powder. 

Horizontal brushing, however, is, in my opinion, 
neither effective nor desirable. On the other 
hand, I do not consider that the use of a powder 
containing, say, chalk or magnesia, if the vertical 
rotatory movements of the brush that I have 
advocated were employed, could cause any real 
harm to the teeth or gums, though continued 
daily throughout a life-time. 

For the morning cleansing one of the tooth- 
pastes is sufficient, and for the intervening 
cleansing the brush alone is all that is requisite. 

Other oral hygienie measures of fundamental 
importance it may suffice for me now merely 
to mention. 

These are : 

(1) The stopping of carious cavities, and the 
careful and accurate contouring of those in inter- 
proximal positions. 

(2) The frequent and thorough removal of all 
tartar deposits both above and below the gum- 
margins, and the careful polishing of all surfaces 
of the teeth. 

(3) The extraction of incurably septic roots 
and the dressing and purification of dead teeth. 

(4) The accurate fitting of collars of crowns 
and bridges. 

(5) The adoption of self-cleansing or remov- 
able bridges. 

(6) The covering by plates of as small a 
surface of the mucous membrane as possible, 
especially of that near the gingival margins. 

(7) The frequent removal of plates for cleansing 
purposes, and the discontinuance of their wear 
at night. 
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(8) The frequent artificial friction of the gums 
covered by plates and bridges. 

(9) The employment of natural friction to its 
fullest extent by the mastication of foods of a hard 
and cleansing character. 

(10) 'The preservation, and restoration where 
necessary, of an effective masticating area in 
each jaw. 

(11) The regulation of teeth into good 
antagonizing arches and the avoidance of crowd- 
ing and overlapping of the teeth. 

(12) The inculcation on the patient of frequent 
and regular visits for inspection to the dental 
practitioner. 


If hygienie measures such as I have indicated 
could be universally adopted, I believe that oral 
sepsis would practically disappear, and the 
dental practitioner would then be recognized 
as having attained his proper position as a worker 
in the cause of publie health and preventive 
medicine. I fear that our profession has not 
yet been awakened to a full appreciation of the 
importance of the teaching of the immortal 
Lister—that cleanliness is more to be relied on 
than germicides and that prevention is immeasur- 
ably superior to any means we can adopt for cure. 


Dr. Bnornv (Chicago, U.S.A.) : No doubt you 
are all familiar with the treatise of Prof. Dr. Bier 
of Berlin on “ Hyperzmia." He has shown the 
value of promoting hyperæmia in a part in a low 
state of vitality. 

The value of inducing a flow of normal blood 
to the parts and freshly oxygenating the tissues 
is self-evident. 

A physician in Chicago has recently devised an 
appliance made of soft rubber in the form of a 
lower impression cup. This appliance is placed 
over both teeth and alveolar. process and by 
action of an electrie pump the secretions about 
the teeth, in pockets, etc., are thoroughly re- 
moved ; besides, fresh blood is drawn to the parts. 
I regret that our nomenclature is so faulty as to 
make use of a word expressive of a phenomenon 
to indicate a disease. In my writings i have 
used the expression ‘ Dento-alveolitis," which 
is in harmony with pathological nomenclature. 

Dento-alveolitis must exist prior to its sequelæ. 
There may be “ septic alveolitis," there may be 
“chronic septic alveolitis," followed or accom- 
panied by pyorrhcea, or the flowing of pus. 

There should be harmony in our expressions. 
This so-called ** pyorrhcea alveolaris ” is described 
under eighteen names. 

We ought to do better than that. Dento- 
alveolitis is a disease ; the many names used with 
a view to describe it often refer only to the 
results of inflammation. 
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The distinguished surgeon, Sir Rickman J. 
Godlee, Bart., has addressed us this morning on 
oral sepsis. -I feel it augurs well for improvement 
in medical education to find so eminent an 
authority interested in this subject. Medical 
institutions have been, everywhere in the world, 
deficient in teaching the diseases of teeth, which 
in many instances are the nuclei of grave 
maladies of other parts. New Zealand, only, 
requires of medical students a course in stom- 
atology. The author of the paper has given us 
a valuable contribution to the literature of the 
subject. 

Mr. Tnos. A. HUNTER (Dunedin, New Zealand): 
May I be allowed a word in explanation of what 
Dr. Brophy has just said in the course of his 
remarks with regard to the education of medical 
students in New Zealand, and to thank him for his 
laudatory remarks ? Dr. Brophy stated that all 
medical students in New Zeaiand have to pass 
in a course of stomatology before they can take 
their degree of M.D. He should have said M.B., 
as the M.D. with us is the higher degree in 
medicine. While I am on my feet I should like 
to thank the essayist for his very able and instruc- 
tive paper, and, while agreeing with nearly 
everything he has said, I must take exception, 
along with Dr. Brophy, to the name so commonly 
used—pyorrhoa. I wish to ask Mr. Hern 
whether he thinks the use of tooth-powders is 
indicated in all cases, as personally I doubt their 
utility in cases of so-called pyorrhaa with pockets, 
and also whether the tooth-brush may not be a 
source of infection. 

Mr. H. BArpwiN (London) : The subject intro- 
duced by Mr. Hern is the one I am particularly 
interested in at present, viz. ‘ prevention." 
We all agree with Sim Wallace that active 
mastication of hard food-stuffs prevents dental 
caries. The idea is that to its action is due 
the clearing away of carbohydrate food-stuffs 
and caries-producing organisms. It may be that 
to its action is due much more. I believe this is 
so; and that its good effect is largely due to its 
frietionizing the gums. The gums must have 
frequent and vigorous friction to keep healthy. 
The friction can be supplied by free mastication 
of hard food-stuffs, or it can be applied by means 
of the tooth-brush. Vigorous friction twice a day 
with a sterilized tooth-brush on every part of the 
mucous membrane covering the jaws will prevent 
most of the caries and nearly all the pyorrhæa. 
The well-frictionized gum is then hard and tight 
and the isthmus situated interdentally is well 
preserved and resistant like the rest. It is all 
free from flabbiness and congestion ; the bone 
under it is also well preserved, thin-edged, tight, 
and healthy. This condition favours self-cleans- 
ing. The unfrictionized gum, especially at its 
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edges and isthmus, is congested, soft, thick- 
edged ànd infected partly or entirely ; under it 
may generally be found a smallish cake or nodule 
of a special serumal kind of caleulus upon which 
caries-producing debris and organisms pile up as 
on a shelf. This particular description of tartar 
is a potent cause of interstitial caries in its 
vicinity, by causing the retention of caries- 
producing elements. Now as regards pyorrhæa. 
What is it? It is a chronie septic alveolitis 
(dental). Where does the infection of the socket 
first take place ? At the edge of the gum where it 
is continuous with the alveolo-dental periosteum. 
What are the micro-organisms concerned ? The 
ordinary micro-organisms of the mouth. Why do 
they thus succeed in invading a living tissue ? 
Because it is lowered in resistance by congestion. 
Why is it congested ? The congestion is the 
result of the lack of regular and sufficient friction. 
Thus both interstitial caries and pyorrhea are 
largely due to lack of sufficient friction on the 
gums. Mere disinfection is not enough. The 
congestion cannot be prevented by constant 
soaking with antiseptics in the absence of friction. 
The mechanical stimulus is absolutely necessary. 
When the profession and the publie apprehend 
the value of gum-friction, the result will prove of 
quite revolutionary importance. 

Mr. H. W. Norman (Manchester) : I wish to 
thank Mr. W. Hern for his clear and lucid paper. 
He mentioned the use of the toothpick and silk, 
and Mr.H.Baldwin in the discussion mentioned the 
infection of microbes via an inflamed region of the 
gum. Now the toothpick and silk greatly injure 
the interstitial gum and eventually destroy those 
beautiful keys which in the normal state fill up 
the interspaces and an inflammatory condition 
eventuates. 

I quite agree with Mr. Hern in his plea for 
massage of the gums. I myself in cases of 
pyorrheea, after treatment, advise my patients 
to use daily powdered pumice instead of, or with, 
tooth-powders. I remove the pockets first, and 
then, when healed, the daily treatment with 
tooth-brush and pumice begins. 

Mr. Hern mentioned that ‘‘ tartar and deposits 
collect in all cases wherever crowns and fillings 
are ill-fitting.” I would just say this in reply, 
that I have never yet seen a perfectly fitting gold- 
band crown. 

Mr. WALTER J. May (London): Whilst thank- 
ing Mr. Hern for his valuable paper, I am dis- 
appointed that even more attention was not 
ealled to the frictional value of foods. I have 
lately seen a patient in whose mouth this was 
well demonstrated. 

For years this patient had required at least a 
biannual sealing; the mouth had never pre- 
sented a really healthy appearance, notwith- 
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standing careful brushing of the teeth and gums. 
On the occasion of her last visit I was surprised 
to find that no such treatment was necessary. 
I learnt that the reason was that, in order to 
eure indigestion, the patient had entirely given 
up eating bread and had taken instead to eating 
hard wheat and nut biscuits. The mouth as a 
result had taken on an entirely new appearance 
and was practically free from tartar and con- 
gested gums. I am not impressed with the 
value of floss silk as a cleanser. When the teeth 
are tight together it is unnecessary, and when 
a slight space exists, this is much more 
efficiently cleansed with a strip torn from a thin 
dental raphia. 

Dr. RHEIN (New York): I am in thorough 
accordance with the reporters views, but it 
appears that the patient should use gum friction 
at least three times daily after meals. Again, 
I point out the necessity of the dentist having 
the teeth polished and placques removed at 
least every four weeks. Assuming that no 
septic conditions exist this can with best 
results be turned over to the trained dental 
nurse, who not only does this polishing at re- 
gular intervals, but constantly teaches and super- 
vises the patient as to the proper method of 
brushing. 

Mr. Craic (Leicester): Those of us who have 
had the pleasure of listening to both the papers 
read this morning have had the subject of oral 
sepsis presented to us by, on the one side, the 
method of such an enthusiast as Sir Rickman 
Godlee, and from the dental point of view by 
Mr. William Hern. 

The opinion of the medical profession is often 
at considerable variance with the dental creed, 
and what we need is a better understanding 
between the two professions in order that a 
more satisfactory basis of treatment may be 
agreed upon. 

Dental restorative work is often condemned by 
operative surgeons, who insist on the wholsesale 
removal of prosthetic restorations which they 
often unhesitatingly condemn, and who apparently 
have but little confidence in the beneficial effects 
of the cleansing and frictional methods insisted 
upon by the dentist. 

Mr. STEPHEN D. Hey (Leeds): Functional 
activity of the teeth plays an important part in 
the prevention of oral sepsis ; it follows, therefore, 
that the absence of normal functional activity 
is, to say the least, a predisposing cause of oral 
sepsis and gingivitis, and dental alveolitis. My 
experience teaches me that to restore the fune- 
tional activity of teeth by means of crowns and 
bridges with properly adapted collars does, in 
many cases, in conjunction, of course, with local 
treatment at the time, result in a cure of chronic 
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dental alveolitis of useful 
service. 

Mr. A. T. RASMUSSEN (La Crosse, Wis., U.S.A.): 
I believe an ounce of prevention is worth a pound 
of cure. I mean by this that the dentist can do 
more to prevent oral sepsis than the world can do 
to cure it. 

When a patient comes into our hands we should 
look at the whole mouth and see what the con- 
ditions are which are abnormal in any way which 
might predispose the patient to oral sepsis. 
Look for flat or worn contact points of the teeth 
which allow the food to be forced between the 
teeth and into the gum septum, and held there 
by the flat surfaces, thereby setting up inflam- 
matory conditions. One of the most important 
things to look after is the restoration of the 
marginal ridge of the bicuspids and molars when 
placing fillings or constructing artificial crowns. 
Normally this ridge has its inclined surface 
sloping towards the centre of the tooth, thereby 
forcing the food towards the centre of the tooth 
and away from the interproximal space. This is 
of the utmost importance. Of course the 
finishing of fillings at the gingival margin is 
absolutely necessary. The accurate fitting of 
the bands of crowns is most important, and let me 
say that crowns can be accurately fitted although 
a difficult thing to do. 

Let me say a word in defence of the lowly tooth- 
pick and silk floss. As evidence I want to submit 
my own mouth. I have regularly used the tooth- 
pick as long as I remember and my mouth is as 
healthy as can be. 

We admit that occasionally harm comes as 
a result of its use, but let us remember that it 
has happened that people have died as the result 
of taking a bath, but that is no reason for con- 
demning bathing. i 

Mr. C. J. BLAABERG : Mr. President, Ladies and 
Gentlemen, — Lacking an adequate definition of 
the phrase oral sepsis I will confine myself to that 
division of it which is manifested by an incipient 
inflammation of the gingival border. The ætio- 
logy of that, to my mind, is in the first place the 
outcome of the lack of functional activity (use of 
soft foods and lack of mastication). This allows 
for the deposit of a greasy plaque which rapidly 
becomes the abiding-place of micro-organisms. 
These resting in contact with an unused and 
therefore unstimulated gum border soon find 
their way into that tissue. Nature in her effort 
to combat the invasion sends an increased blood- 
supply into that part, this leads to a rarefaction 
of its normal fibrous density and the area becomes 
a network of enlarged and weak-walled blood- 
vessels, this gives the appearance of a thin red 
line termed gingivitis. The escaping serum 
deposits its inorganic constituents on the deeper 
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cervical portion of the tooth, appearing as a 
greenish deposit, the seruminal calculus—that, 
in its turn, eauses further mechanical irritation 
and infection, and the pathogenie condition 
progresses. The stagnating plaque may easily 
pass unnoticed unless it be stained with iodine 
solution or something similar, it is then a sur- 
prising revelation. The prophylactie treatment 
is the absolute removal of the plaque with a 
medium of only just sufficient abrasiveness to do 
its work, followed by the thorough polishing of all 
its surfaces. The continued presence of the 
plaque is the cause of dental disease. If its 
acidity be not neutralized by an alkaline environ- 
ment the nascent acid forming on the tooth 
surface and entrenched behind a greasy covering 
starts disintegrating it and caries is established. 
If, on the other hand, the acids be neutralized by 
an alkaline oral fluid the film becomes the frame- 
work for the deposit of the lime salts and the 
result is tartar. For the removal of the plaques I 
use a sharp abrasive, like pumice flour, but 
sometimes the orange-wood stick will suffice. I 
would much prefer to the tcoth-brush the larger 
sizes of dental ribbon, floss silk, vaselined and 
charged with powder. The toothpick may be 
useful for removal of fibrous food masses. "The 
patient is usually conscious of the presence of 
these, but not so of the plaques—the unknown 
and subtle enemy. CR 

In reply, Mr. Hern thanked the members of the 
section for the kind and appreciative manner in 
which they had received his views. He feared 
that by some of the members they might be 
regarded as revolutionary. 

He agreed with Dr. Brophy in his plea for a 
fuller training of the medical student in dental 
matters. | 

At the speaker's general hospital the medical 
students were required to undertake a dressership 
in the dental out-patient department, as in the 
eye, ear, and skin departments. 

In reply to Mr. Hunter he thought that tooth- 
powders were not the cause of gingivitis. He 
had used a tooth-powder for twenty-five years of 
his life and could defy Mr. Hunter to find any 
gingivitis in his mouth. 

He wished to thank Mr. Harry Baldwin for his 
kind words of appreciation and support. He 
knew that Mr. Baldwin's views and his own on 
this subject had been in aecord for many years, 
and he believed with him that septic infection 
from the mouth can be prevented, and that the 
conquest of dental disease could probably be 
effected if oral hygienie measures such as they 
both approved were universally carried out. 

He was in agreement with Mr. Norman in his 
advocacy of a tooth-powder for patients, but he 
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thought one with a pumice basis was rather too 
scouring on the teeth ; he could not agree with 
Mr. Norman in his denunciation of all band 
crowns because some did not have a close fit ; he 
thought that friction on the gum surrounding a 
crown was even more important for its health than 
a very accurately fitting collar, important as this 
latter was. 

He agreed with Mr. Hey in the advisability of 
inculcating natural friction by the mastication 
of hard food-stuffs. 

He was glad to find himself in complete accord 
with Dr. Rhein in the great importance of care- 
fully dressing and purifying all dead teeth and in 
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his advocacy of frequent visits of patients to the 
dentist for inspection and for polishing of the 
teeth. 

Mr. Craig had raised the question as to whether 
oral sepsis had a general or a local cause. He 
confessed he was one of those who considered 
the exciting cause local, although he did not deny 
that general causes might predispose to, and 
intensify, the local. 

He was in agreement with Mr. May as to the 
importance. of preserving and restoring the 
functional activity of the teeth—the case he 
stated was a proof of the value of friction for 
the gums. 


RAPPORT SUR 
LA PATHOGÉNIE ET LA PROPHYLAXIE DE LA 
PYORRHÉE ALVÉOLAIRE D'APRES 
LES DONNÉES CLINIQUES 
PAR LE DocTEur MAURICE ROY 


PROFESSEUR A L'ÉCOLE DENTAIRE DE PARIS, DENTISTE DES HÔPITAUX DE PARIS 


LA pathogénie de la pyorrhée aivéolaire est un des 
points les plus controversés de la pathologie den- 
taire tant au point de vue de sa conception générale 
qu'au point de vue de la lésion initiale de la 
maladie. 

Les divergences existant entre les divers auteurs 
me paraissent tenir à deux ordres de causes : 

1°. Paree que l'on confond souvent sous le 
nom de pyorrhée alvéolaire des maladies différentes 
qui, si elles ont des points communs, n'en sont pas 
moins nettement distinctes si on les étudie dans 
leur principe essentiel. 

2?. Parce que la plupart des auteurs, examinant 
la maladie à un stade trop avancé, confondent 
involontairement les lésions secondaires avec les 
lésions primitives et par suite les causes adjuvantes 
avec les causes essentielles, car elles ne peuvent 
plus étre que trés difficilement distinguées les unes 
des autres. 

Or il est du plus grand intérét de déterminer la 
lésion initiale de la pyorrhée, car la prophylaxie 
précoce de la maladie est liée à cette connaissance. 
Il m'a done paru utile d'étudier cette question 
à un point de vue critique qui me semble n'avoir 
pas été suffisamment suivi jusqu'ici. Pour cela, 
ayant déterminé tout d'abord bien exactement 
ce que l'on doit entendre sous le nom de pyorrhée 
 alvéolaire, j'ai pris successivement toutes les 
lésions observées au cours de la maladie et me suis 


efforce d'établir le róle que pouvait jouer chacune 
de celles-ci dans l'évolution de la maladie. Afin 
d'éviter toute cause d'erreur, je me suis attaché 
à considérer la maladie plus particuliérement à sa 
période de début, bien plus précoce encore que 
nombre d'observateurs ne le pensent, et à la dé- 
gager des autres affections avec lesquelles elle 
se trouve trés fréquemment associée dans son 
évolution et qui viennent masquer presque com- 
plétement la lésion initiale de la maladie. Ayant 
déterminé cette lésion initiale, j'ai montré alors 
l'évolution logique de la pyorrhée et le róle joué 
dans celle-ci par les causes adjuvantes ; enfin, j'ai 
consaeré la fin de ce travail à la prophylaxie 
précoce de la maladie qui se trouve intime- 
ment liée à la connaissance de ces donnée 
premieres. 

Je me suis efforcé de discuter aussi impartiale- 
ment que possible les diverses opinions émises au 
sujet de là pyorrhée alvéolaire en étudiant plus 
spécialement les travaux les plus récents sur ce 
sujet. 

La bibliographie dela pyorrhée est considérable ; 
on en aura une idée quand je dirai que l’Institut 
international de Bibliographie, de Bruxelles, m'a 
fourni sur ce sujet plus de cinq cents fiches biblio- 
graphiques. L'excellente étude de Julien Tellier 
sur la Pyorrhée alvéolaire * constitue un des 

* Julien Tellier, “La Pyorrhée alvéolaire," Paris, 1912. 
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meilleurs exposés de la question et elle m'a été 
trés utile dans la préparation de ce travail. Je 
n'ai pu citer, dans le cours de celui-ci, qu'un petit 
nombre d'auteurs pour ne pas allonger par trop 
cette étude; mais dans une bibliographie com- 
plémentaire j'indiquerai les principaux. travaux 
que j'ai consultés et donnerai une bibliographie 
aussi complete que possible des travaux sur cette 
question. 


1" PARTIE 


CHAPITRE I 


QUE DOIT-ON ENTENDRE SOUS LE NOM DE 
PYORRHÉE ALVEOLAIRE ? 


Sans méconnaitre que le terme pyorrhée alvéolaire 
est un mauvais terme pathologique puisqu'il se 
rapporte à un symptome qui peut manquer dans 
la pyorrhée et qui en tout cas n'est pas caractéris- 
tique de cette maladie, je l'emploie néanmoins ici 
parce qu'il faut tenir compte de la généralisation 
de son emploi. 

De méme, j'étudierai plus particulierement la 
forme de la pyorrhée la plus couramment observée 
et, pour qu'il n'y ait pas de malentendu, je 
tracerai immédiatement le tableau clinique de la 
maladie à sa période d'état pour bien spécifier, 
dés le début de ce travail, le complexus sympto- 
matique que l'on est convenu de désigner sous le 
nom de pyorrhée alvéolaire. 

A la période d'état la pyorrhée alvéolaire pré- 
sente une série de symptomes nettement déter- 
minés: ily a: 

1?. Ebranlement et déviation des dents. 

2°. Inflammation de la gencive sur une étendue 
plus ou moins grande. 

3°. Existence au collet de la dent d'un cul- 
de-sac plus ou moins profond le long de la racine. 

4°. Dénudation de la racine qui n'a plus de 
membrane péricémentaire dans toute la portion en 
rapport avec le cul-de-sac. 

5°. Présence habituelle de calculs sur la racine 
dans la portion dépourvue de péricément. 

6°..Suppuration plus ou moins abondante 
dans le cul-de-sac gingival. 

Dans cet ensemble symptomatique un seul 
phénomène se dégage comme nettement caractéris- 
tique, c’est le cul-de-sac gingival, c’est pourquoi je 
pense que l'on doit poser en principe que ce qui 
caractérise la pyorrhee alvéolaire à la période 
d'état, c'est la présence d'un cul-de-sac gingival 
plus ou moins profond au collet de la dent avec 
dénudation correspondante de la racine dans toute 
la portion en rapport avec le cul-de-sac. Tous les 
autres phénomènes observés sont en rapport avec 
cette lésion soit comme cause, soit comme consé- 
quence. 
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C'est done la pathogénie, le mode de formation 
de ce cul-de-sac qui est susceptible de nous donner 
la pathogénie exacte de la maladie. 


CHAPITRE II 
LES CAUSES D'ORIGINE LOCALE 


Tous les symptómesqui accompagnent la pyorrhée 
ont été invoqués comme cause de l'affection et par 
conséquent de la formation de ce cul-de-sac, il nous 
faut done passer en revue chacun de ceux-ci pour 
voir si quelqu'un d'eux peut étre considéré comme 
constituant la lésion initiale qui entrainerait la 
formation du cul-de-sac caractéristique de la 
maladie. 

1°. La gingivite. La gingivite chronique peut 
présenter un ensemble symptomatique qui se 
rapproche tellement de la pyorrhée alvéolaire 
à la période d'état que nombre d'auteurs comme 
Riggs, Miller, Landgraf et quantité d'autres avec 
eux veulent faire de cette maladie une simple 
gingivite chronique. 

Mais de ce que les deux maladies ont de grands 
points de ressemblance, il serait erroné de conclure 
à leur identité, car si le nombre des gens atteints 
de pyorrhée alvéolaire est grand, celui des gens 
atteints de gingivite chronique par absence com- 
pléte de toute pratique d’hygiene dentaire est 
encore beaucoup plus considérable, et il faudrait 
alors expliquer pourquoi, avec des conditions 
de l'infection gingivales, des individus restent 
exempts de pyorrhée vraie pendant une durée 
souvent indéfinie. 

D'autre part, l'existence d'un cul-de-sac gingival 
avec dénudation correspondante de la racine étant 
la lésion caractéristique de la pyorrhée alvéolaire, 
il faudrait expliquer pourquoi, chez des gens 
présentant de la gingivite chronique intense depuis 
un nombre considérable d'années, on ne trouve au 
collet des dents que des culs-de-sac gingivaux peu 
modifiés, alors que chez les pyorrhéiques, avec une 
trés légére gingivite marginale, on observe des 
culs-de-sac gingivaux considérables pouvant aller 
jusqu'à l'apex des racines. 

Pour expliquer cette différentiation, il est 
nécessaire de faire intervenir d'autres facteurs. 
etiologiques dont la présence est indispensable, 
ce qui ne permet plus de considérer la gingivite que 
comme une cause adjuvante. 

D'autre part, si la pyorrhée s'accompagne 
fréquemment d'inflammation gingivale, celle-ci 
peut manquer totalement aux diverses phases de 
la maladie et manque fréquemment à la période 
de début comme je le montrerai, et cette seule 
considération suffit, à elle seule, à éliminer la 
gingivite comme lésion initiale de la pyorrhée 
alvéolaire qui se distingue trés nettement par 
son développement, sa marche et son pronostic 
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de la gingivite qui ne vient que compliquer la 
pyorrhée par un mécanisme que j’exposerai plus 
loin. 

2°, Les calculs salivaires et les calculs dits 
sériques. La présence de dépóts caleaires au 
collet des dents et sur la portion dénudée des 
racines est un phénoméne à peu prés constant 
à la période d'état ; la plupart des auteurs divisent 
ces dépóts en deux catégories : les uns d'origine 
salivaire, les autres d'origine sanguine, suivant 
qu'ils siégent sur la partie découverte de la dent 
(calculs salivaires) ou sur la partie de celle-ci 
recouverte par les tissus mous (calculs sériques) ; 
il y a là une division qui pourrait bien étre un 
peu arbitraire et la différence ne réside peut-être 
pas dans l’origine, mais seulement dans les con- 
ditions différentes de formation.* 

Quoi qu'il en soit, ces différents dépôts qui 
accompagnent toujours la gingivite sont con- 
sideres par nombre d'auteurs comme la cause 
productrice des poches pyorrhéiques. En effet 
le tartre, par ses dépóts successifs au collet de la 
dent et l'inflammation qu'il produit dans la gencive 
détermine un décollement progressif de ce tissu 
gräce auquel il se dépose à un niveau de plus en 
plus éloigné du collet : il dénude progressivement 
la racine qu'il dépouille de son péricément et de 
ses parois alvéolaires qui se résorbent par exten- 
sion de linflammation gingivale toujours trés 
intense. L'extension de ces desordres peut 
amener finalement la chute de la dent par 
linvasion du tartre jusqu'au voisinage de 
l'apex. 

Si ce processus se rapproche sensiblement de 
celui qui se rencontre dans la pyorrhée il en differe 
cependant notamment par des points essentiels. 
C'est ainsi que le cul-de-sae formé par les seuls 
dépóts tartriques est toujours proportionnel à 
l'abondance de ces dépôts qui remplissent presque 
` complètement le cul-de-sac, la gencive se résorbant 
au fur et à mesure que se forme le tartre. 

Dans la pyorrhée, au contraire, méme en l'ab- 
- sence de tout dépôt tartrique apparent, avec une 
geneive paraissant sertir encore le collet, on 
Observe un cul-de-sac trés profond pouvant aller 
- jusqu'à l'apex et tout à fait indépendant de 
Vabondance des dépôts calcaires ; ceux-ci, qui sont 
toujours des calculs dits sériques, ne remplis- 
- sent jamais qu'une très petite portion du cul-de- 
sac. 

H. Burchard enfin a montré que *'si une dent 
"est extraite à une époque relativement précoce 
de la maladie on trouve sur la portion cervicale de 
la racine un calcul noir, écailleux au-dessus duquel 
se trouve une surface de dent dénudée dans laquelle 
il n'existe aucun dépôt et dans la direction de l'apex 
- des portions de péricément épaissi. Il y a toujours 
un espace entre le péricément et le caleul montrant 

* Nous parlerons plus loin des dépóts dits uratiques. 
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que le décollement ou la perte du péricément est en 
avance sur le calcul." * 

De plus, dans la pyorrhée la suppuration qui 
sort des poches pyorrhéiques est assez abondante 
pour avoir donné son nom à la maladie et pour 
étre assez souvent le premier signe qui attire 
l'attention des patients et des dentistes sur des 
dents exemptes de dépóts calcaires sur leurs 
parties extérieures. Dans la résorption périradicu- 
laires par dépóts tartriques simples, au contraire, 
la suppuration est relativement insignifiante méme 
avec des dépóts tartriques considérables par suite 
de la faible profondeur des culs-de-sac gingivaux. 

De ces différentes considérations il résulte que 
ni la gingivite ni les calculs salivaires ou ceux dits 
sériques ne peuvent étre considérés comme con- 
stituant la lésion initiale de la pyorrhée alvéolaire. 

Sans doute, comme je le montrerai, ils jouent un 
róle trés important dans le développement de la 
maladie, une fois celle-ci constituée par sa lésion 
initiale, mais ils ne constituent néanmoins que des 
causes adjuvantes de la pyorrhée. 

3°. L'infection. Si la suppuration qui a donné 
son nom à la pyorrhée peut manquer dans certains 
cas, méme à la période d'état, et si elle manque 
totalement dans la période de début, linfection 
dont elle est la représentation n'en est pas moins 
la eompagne habituelle de la pyorrhée; aussi 
certains auteurs, à la suite de Galippe, ont-ils pensé 
à ineriminer cette infection comme cause premiere 
de la maladie, ils ont méme été jusqu'à en faire une 
maladie contagieuse de dent à dent, d'individu à 
individu. 

Pour admettre cette hypothése il ne suffit pas 
de trouver dans les culs-de-sac gingivaux un 
nombre plus ou moins considérable de micro- 
organismes, car il est impossible de n'en pas trouver 
dans toutes les parties des bouches les plus saines 
qui, on le sait, ont une flore microbienne abondante ; 
il faudrait pour que la théorie infectieuse füt 
acceptée que l'on constatät l'existence constante 
dans les poches pyorrhéiques ou dans les tissus 
périradiculaires d'un microbe spécifique. Or, il 
résulte des recherches de tous les observateurs 
sans exception que les bactéries trouvées dans 
le pus pyorrhéique ne présentent absolument rien 
de spécifique et sont soit des streptocoques, soit 
des staphylocoques que l'on rencontre dans les 
suppurations ordinaires, associés à des sapro- 
phytes, hótes ordinaires de la bouche à l'état de 
santé. 

Il est en outre contraire à toute observation 
que la pyorrhée soit contagieuse de dent à dent, 
car cette affection débute le plus souvent sur 
des dents isolées les unes des autres, respectant 
fréquemment les deux dents adjacentes de la dent 
malade, c'est-à-dire celles qui sont exposées dans 
les conditions les plus directes à la contagion. Il 


* H. Burchard, “ Varieties of Dental Calculi," Dental 
. Cosmos, 1898, p. 1. 
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serait encore plus puéril de discuter la contagion 
d'individu à individu pour une maladie aussi 
répandue; cette assertion ne repose sur aucun 
fondement. 

Enfin, si la théorie de l'infection cause première 
de la pyorrhée devait étre admise il faudrait là 
encore, comme pour la gingivite, expliquer pourquoi 
quantité d’individus avec des bouches très 
infectées ne présentent pas de pyorrhée, alors que 
celle-ci se rencontre dans des bouches qui ont 
toujours été trés soignées. Pour expliquer cette 
contradiction les partisans de la théorie infectieuse 
ont été obligés de dire que c'était une infection 
vulgaire se développant chez des individus ayant 
une prédisposition individuelle (Galippe, Ferré).* 
Dans ces conditions linfection n'est plus qu'un 
élément secondaire de la maladie n'entrant en 
jeu que lorsque celle-ci est déjà constituée ; ce ne 
saurait étre la lésion initiale de la pyorrhée ni la 
cause premiere de la formation de culs-de-sac 
gingivaux caractéristiques de l'affection. 

4°. Les causes traumatiques. Pour nombre 
d'auteurs, les lésions primitives dans la pyorrhée 
seraient des troubles d’origine traumatique dû soit 
à la malocclusion (Karolyi, de Vienne), soit à des 
malpositions, soit, en un mot, à ce que Godon a 
appelé des ruptures d'équilibre du système dentaire, 
soit enfin, à des irritations locales, comme celles 
résultant d’obturations défectueuses à la partie 
cervicale, l'absence de point de contact entre les 
dents et le tassement des aliments entre les dents 
ainsi placées, etc. : 

Toutes ces causes incontestablement intervien- 
nent dans l'évolution de la pyorrhée où elles jouent 
le róle de causes predisposantes ; mais, pour 
qu'elles. soient réellement la cause premiere de 
cette affection, il faudrait qu'elles se rencontrassent 
dans tous les cas de pyorrhée sans exception et 
qu'elles précédassent l'évolution de la maladie, car 
un seul cas de pyorrhée sans une cause semblable 
préalable suffit à infirmer toute la théorie. Or il 
est incontestable que l'on voit la pyorrhée se 
développer chez des gens exempts de toute 
malocclusion, de toute malposition ou de toute 
irritation traumatique ; d'autre part on voit 
nombre d'individus présentant de la malocelusion 
associée à des malpositions et à de l'infection 
buccale par manque d’hygiene qui restent indemnes 
de toute pyorrhée, bien qu'ils aient ainsi réunis dans 
leur bouche plusieurs des conditions considérées 
comme susceptibles de provoquer cette affection. 
Il faut donc, pour que celle-ci éclate, qu'un autre 
facteur intervienne, et c'est ce facteur seul qui 
pourra étre considéré comme la lésion initiale. 

Les irritations causées par des obturations 
défectueuses, des bandes de couronnes mal faites, 
ne sauraient être discutées longuement, car 


— * Galippe, Communication au Congrès médical inter- 
national de Berlin, 1890 ; H. Ferré, “ De certaines infec 


tions secondaires d'origine buccale,” Thèse de Paris, 1906. . 
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malheureusement le nombre des obturations 
défectueuses est considérable, et il existe de par 
le monde des milliers d'individus portant des 
obturations semblables et des bandes de couronnes, 
mal faites sans avoir pour cela de pyorrhee. Ilya 
à cela une raison en quelque sorte primordiale, c’est 
que la carie dentaire, de l'avis unanime, est rare 
chez les individus atteints de pyorrhée et que par 
conséquent ón rencontre généralement peu d'obtura- 
tions dans leur bouche ; il arrive méme fréquem- 
ment, comme j'ai eu l’occasion de l'observer, que 
ce sont des dents portant des obturations défec- 
tueuses qui sont les derniéres frappées chez des 
pyorrhéiques. 

L'absence de point de contact est susceptible des 
mêmes critiques que la malocclusion et les mal- 
positions dentaires, et quant au tassenient des 
aliments dans les espaces interdentaires anormaux, 
nous verrons que ce phénoméne n'est pas primitif, 
mais au contraire bien souvent secondaire à la 
lésion initiale de la pyorrhée. 

En résumé, toutes ces causes traumatiques 
pouvant se rencontrer sans pyorrhée, et, d'autre 
part, la pyorrhée étant susceptible de se développer 
en dehors d'elles, les troubles apportés aux dents 
par ces différents facteurs ne peuvent done pas 
étre considérés comme les troubles primitifs de la 
maladie. 


CHAPITRE III : 
LES CAUSES D'ORIGINE GÉNÉRALE 


Ayant done écarté successivement comme lésion 
initiale de la maladie la gingivite, les calculs 
salivaires et sériques, l'infection, les troubles 
traumatiques, c'est-à-dire l'ensemble des causes 
qui feraient de la pyorrhée une maladie purement 
locale, il nous faut arriver maintenant à un ordre de 
causes différent qui présente ceci de particulier que, 
quel que soit le tissu au sein duquel on place la 
lésion primordiale de la maladie, on doit faire 
intervenir dans le développement de celle-ci des 
causes d'ordre général, c'est-à-dire se rapportant 
à un trouble particulier de la constitution de l'indi- 
vidu. 

Je n'hésite pas un instant pour affirmer que, 
malgré le róle important joué dans son développe- 
ment par les causes locales, la pyorrhée alvéolaire 


- est une maladie d'origine générale et que, sans cette 
conception, il est impossible d'expliquer le déve- 


loppement de cette maladie qui respecte certains 
individus chez lesquels toutes les causes locales sont 
accumulées tandis qu’elle: frappe au contraire 
certains autres chez qui ces causes manquent 
totalement. 

Suivant l'expression très judicieuse de Julien 
Tellier, il n'est pas possible d'admettre une marche 
centripète de la pyorrhée alvéolaire comme le vou- 
draient les partisans des causes externes que nous 
venons d'énumérer; cette affection est à marche 
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centrifuge et c’est une cause générale qui détermine 
la production de la lésion initiale qui permettra le 
développement ultérieur de la maladie. 

Ces causes générales sont probablement nom- 
breuses et je n'ai pas l'intention d'en faire ici une 
revue détaillée, renvoyant pour cela à l'excellente 
étude de Julien Tellier. Disons toutefois que, 
de l'aecord presque unanime, les différents auteurs 
ont confirmé les vues émises pour la première fois 
par Magitot, à savoir, que c’est l'arthritisme et les 
affections qui s'y rattachent qui sont les maladies 
le plus souvent incriminées comme origine de la 
pyorrhée. 

Mais, quelles que soient ces causes générales, 
ce que l'on peut dire c'est que ce sont celles-ci 
qui, exercant leur action sur les tissus dentaires ou 
alvéolaires, y déterminent la lésion initiale qui 
donnera naissance au complexus symptomatique 
que l'on est convenu d'appeler pyorrhée alvéolaire. 

Quel est le tissu primitivement modifié par cet 
état général particulier ? C'est ce que nous 
allons maintenant essayer d'établir en étudiant 
les diverses lésions observées et les théories émises 
par les divers auteurs. 

1°. La dent, la pulpe. Les dents atteintes de 
pyorrhée présentent incontestablement une struc- 
ture particuliére qui se traduit par une immunité 
remarquable à l'égard de la carie dentaire. Tous 
les observateurs sont en effet d'accord sur ce point 
que la carie dentaire est sinon exceptionnelle tout 
au moins rare chez les malades atteints de pyorrhée 
et cette circonstance constitute méme pour ceux-ci 
une source constante d'étonnement quand ils 
voient se perdre des dents qui ne leur semblent 
frappées d'aucune altération apparente. 

Il est méme à remarquer que, chez un pyor- 
rhéique ayant des dents cariées, ce sont souvent 
celles-ci qui sont atteintes les dernières par la 
maladie et c'est ce qui a fait poser par Paul Dubois 
ce principe que “la périodontite expulsive est en 
proportion inverse de la carie." | C'est en se basant 
sur ce fait que cet auteur a établi une théorie de la 
pyorrhée qui serait due selon lui à une sénilité 
précoce de la dent résultant de sa calcification 
excessive.* Cette altération de la dent serait une 
surealeification précoce analogue à celle qui se 
produit physiologiquement chez les gens ágés. 

Cette minéralisation excessive de la dent est 


* “Ta vitalité du ligament alvéolo-dentaire est liée à la 
texture plus ou moins compacte de la dent, au diamétre des 
fibrilles dentinaires, à la proportion de matiére organique 
que la dent contient. Les dents, riches en matiere 
organique etfaibles en sels minéraux, sont des dents trés 
susceptibles de carie; ainsi les dents jeunes. Les dents 
richement minéralisées et pauvres en matiére organique 
Sont peu susceptibles de carie, en revanche leurs attaches 
sont peu vigoureuses, et leur ébranlement et leur chute 


précoce résultent de cette minéralisation exagérée. La 


pulpe meurt de la calcification qui s'opére à sa périphérie, 
le ligament alvéolo-dentaire subit la méme évolution 
régressive." (Paul Dubois, ‘ Périodontite expulsive ou 
Ostéo-Périostite alvéolo-dentaire," L’ Odontologie,1892, p.7.) 
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en rapport avec une suractivité pulpaire et de 
fait il est fréquent de trouver des calculs denti- 
naires dans les dents atteintes de pyorrhée, aussi 
cette théorie se rattache-t-elle à celle qui place 
dans.la pulpe la lésion primitive, et Josipowici 
aurait constaté que toutes les dents atteintes de 
pyorrhée présentaient toutes de la pulpite avec 
retentissement inflammatoire sur le périodonte. 

Il y a à appui de ces théories un fait d’observa- 
tion courante, c'est que les dents à pulpe morte 
sont moins frappées par la pyorrhée que les 
autres, et c'est de là que découle le traitement qui 
consiste à dévitaliser les dents pyorrhéiques.* 

Il y a lieu à cet égard de faire une remarque qui, 
je crois, n'a pas été signalée jusqu'ici, c'est que ce 
sont surtout les dents dont la pulpe était morte 
avant l'invasion de la pyorrhée, celles dont la pulpe 
a été détruite dans un áge relativement précoce, 
qui jouissent d'une immunité considérable à l'égard 
de la pyorrhée, tandis que cette modification est 
beaucoup moins nette sur les dents dévitalisées 
aprés l'invasion de la maladie. 

Mais il est un fait capital qui ne permet pas d'ac- 
cepter la théorie de Paul Dubois ni celle de Josi- 
powici, c'est que la pyorrhée alvéolaire débute au 
collet de la dent et non à l'apex. 

Or, si l'on placait dans la dent ou dans la pulpe 
la lésion premiere de la maladie, les lésions les 
plus avancées de la pyorrhée, ou tout au moins le 
maximum de celles-ci, devraient se trouver à 
lapex, ce qui est en contradiction formelle avec 
toutes les observations cliniques et avec les 
données fournies par l’anatomie pathologique ; 
nous reviendrons du reste plus longuement tout 
à l'heure sur ce point particulier. 

Par conséquent, si ces modifications pulpaires 
et dentinaires sont bien réelles et sont peut-être 
dues aux mémes causes générales que la pyorrhée, 
elles sont sans influence sur le développement de 
celle-ei et sont simplement des altérations con- 
temporaines mais indépendantes de la pyorrhée, 

2°, Le cément. Nous écarterons de méme la 
théorie qui placerait dans le cément la lésion 
primitive (Howard Steward). En effet si des 
lésions du cément accompagnent l’évolution de 
la pyorrhée, celles-ci sont toujours infiniment moins 
marquées que celles du péricément et du tissu osseux. 

De plus, ainsi qu’on peut le voir sur les coupes de 
Hopewell-Smith, les lésions du cément qui consis- 
tent en une hyperplasie de ce tissu sont surtout 
marquées à l’apex, et nous ferons à cet égard la 
même observation que celle que nous venons de 
faire à propos de la pulpe, à savoir, que la pyorrhée 
débute au collet de la dent et que des lésions 
rapicales du cément sont incapables d’explique 


* En raison des rapports anastomotiques qui existent 
entre la circulation pulpaire et la circulation péricémentaire 
et alvéolaire, la destruction de la pulpe apporte peut-être 
une suractivité circulatoire dans les tissus périradiculaires 
qui empêcherait le développement de la pyorrhée. 


à N 
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le développement des lésions pyorrhéiques. 
au plus faut-il voir dans cette hypertrophie cémen- 
taire ou une modifieation analogue à celle de la 
dentine dont nous venons de parler ou un reten- 
tissement de l'inflammation du périodonte qui ac- 
compagne le développement de la pyorrhée. 

3°. Le ligament alvéolo-dentaire. Les lésions 
du ligament alvéolo-dentaire ou péricément sont 
constantes à la période d'état, et pour nombre 
d'auteurs, qui adoptent la maniére de voir de 
Magitot, la pyorrhée alvéolaire est une inflamma- 
tion du ligament alvéolo-dentaire évoluant sur des 
individus prédisposés par une constitution arthri- 
tique. C'est ainsi que Pierce, Kirk, Endelmann et 
un certain nombre d'auteurs font de la pyorrhée 
une localisation goutteuse dans le péricément 
analogue aux autres localisations articulaires de 
la goutte par dépóts d'acide urique ou de sels 
uratiques dans ce ligament. 

Avant de discuter la nature des lésions péricé- 
mentaires, il nous faut dire quelques mots des 
théories les plus récentes émises au sujet de leur 
production. 

Endelmann * a publié à ce sujet un travail trés 
intéressant dans lequel il donne l'explication 
suivante des dépóts uratiques: Les urates sont 
solubles dans les solutions alcalines et précipités 
dans les solutions acides. Les sels uratiques, 
résultant du métabolisme défectueux, de la 
combustion incompléte des aliments azotés, sont 
en dissolution dans le sang en vertu de l'alcalinité 
de ce fluide. 

Or, dans l'état de repos ou d'activité legere, les 
articulations, ligaments, synoviales, cartilages, 
liquides articulaires ont une réaction alcaline ; 
mais, dans l'état d'activité, cette réaction se 
change en une alcalinite moindre (alcalinité 
relative) ou trés rarement en une réaction franche- 
ment acide. 

Les dépóts uratiques dans le ligament seraient 
done düs à une suractivité anormale des articu- 
lations alvéolo-dentaires. 

Ces sels se déposeraient ainsi dans les articula- 
tions où ils cristalliseraient et où, d’après C. N. 
Pierce, ils “ agissent comme des irritants spécifiques 
et engendrent les phénoménes bien connus ; dou- 
leur, congestion, tuméfaction, exsudation, nutrition 
defectueuse, désorganisation des tissus, formation 
de pus, ostéomyélite résultant de la résorption 
du proces alvéolaire, et finalement perte des dents, 
phénomènes caractéristiques de la pyorrhée alvéo- 
laire. Le siège le plus habituel de dépôt de ces 
sels est l'apex de la racine où la structure de la 
membrane alvéolo-cémentaire est moins com- 
pacte, moins résistante;et plus volumineuse.” T 


* G. Endelmann, “ Le probléme de l'acide urique dans 
ses rapports avec les inflammations péricémentaires,”’ 
L'Odontologie, 1908, ‚vol. xl, p. 289; et Dental Cosmos, 1908. 

+ ©. N. Pierce, “ Pyorrhée alvéolaire: un Manuel de 
Dentisterie opératoire de E. C. Kik," adaptation francaise 

par R. Lemiére, p. 489. 
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Pour d'autres auteurs la maladie prend naissance 
au tiers apical de la racine. 

G. W. Black * place, lui, le siege de la pyorrhée 
dans des glandes qu'il a décrites dans le péricément, 
mais qui paraissent ne pas étre autre chose que 
des débris épithéliaux paradentaires décrits par 
Malassez. Dans un cas unique observé par lui, 
il aurait trouvé ces pseudo-glandes gorgées de 
micro-organismes. Kirk T adopte les idées de G. W. 
Black et pense qu'en raison de leur caractère 
embryonnaire, ces pseudo-glandes ont une vitalité 
amoindrie et un pouvoir de résistance moindre 
à Vinfection; elles constitueraient ainsi le locus 
minoris resistenti de la membrane périradiculaire. 

.Suivant que l'infection: de ces glandes serait 
superficielle ou profonde on aurait soit un écoule- 
ment purulent entre le cément et sa membrane de 
revétement avec formation d'une poche purulente, 
soit une suppuration à travers les tissus aboutissant 
à la formation d'une fistule gingivale éloignée 
du bord libre de la gencive et déterminant ainsi 
ce que l'on désigne sous le nom d'abcés péricémen- 
taire sur dent vivante. 

Les théories que nous venons de résumer sont 
évidemment des plus séduisantes, mais on ne 
saura t en cette matière se contenter de simples ` 
vues de l'esprit ou de déduction plus ou moins 
ingénieuses, il faut encore que ces théories soient 
d'aecord avec les faits observés par la clinique et 
qu'elles soient appuyées par lanatomie patholo- 
gique. 

Orilne nous parait pas en étre ainsi des concep- 
tions que nous venons de résumer auxquelles il est 
facile de faire des objections que je considére 
comme péremptoires. 

C'est ainsi que la théorie des dépóts uratiques 
de Endelmann repose entièrement sur la surac- 
tivite articulaire des dents ; or, si nous examinons 
ces faits au point de vue général nous voyons déjà 
qu'ils sont contraires aux données fournies par 
la clinique qui nous montre que la goutte ne se 
développe que chez les individus dont l'activité 
physique est diminuée. Sans doute on pourrait 
arguer qu'il ne s'agit dans la pyorrhée que de la: 
suractivite articulaire des dents, suractivité qui 
ne peut avoir d'effet sur la nutrition générale ; 
mais, en dehors de ce point particulier, la théorie 
de Endelmann ne peut s'aecorder avec les faits 
cliniques, car on voit la pyorrhée se développer non 
pas sur les dents qui travaillent le plus, ce qui serait 
conforme à sa théorie puisque leurs tissus articu- 
laires sont moins alealins, mais on la voit au 
contraire se développer plus particulièrement sur 
les dents qui travaillent le moins ; c'est ainsi qu'elle 
se développe avec une fréquence remarquable sur 

* G. W. Black, ‘ A Study of the Histological Characters 
of the Periosteum and Peridental Membrane," 1887; 
Ibid., “ The Fibre and Glands of the Peridental Membrane,” 
Dental Cosmos, 1899. 


+ Ed.C. Kirk, “ eege rt vik 
Alveolaris, " Dental BER 1913, p. 577. 
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les dents complètement dépourvues d’antagonistes 
qui, étant continuellement à l’état de repos, doivent 
avoir leur articulation toujours en milieu alcalin. 

Si les dents atteintes de pyorrhée s'améliorent 
et guérissent quand elles sont immobilisées, ce 
n'est pas parce qu'elles ne travaillent plus, mais 
bien au contraire parce qu'elles travaillent davan- 
tage. En effet une dent atteinte de pyorrhée, si elle 
est branlante, ne sert pas ou peu pour la mastieation 
en rajson de sa mobilité et de la sensibilité qui 
l'aeceompagne, tandis qu'au contraire, dés qu'elle 
est immobilisée par une ligature ou une attelle, 
elle devient solide et utilisable pour la mastication. 

Une dent dépourvue d'antagoniste, si elle est 
solidarisée avec d'autres dents par un bridge se 
trouve amende ainsi à étre utilisée d'une facon 
indirecte pour la mastication et on voit alors sa 
pyorrhée s'améliorer. Ce sont là des faits en 
eontradietion absolue avec la théorie si séduisante 
émise par Endelmann. 

Mais non seulement la théorie n'est pas justifiée 
par les faits observés, mais encore il faut mettre 
fortement en doute l'existence méme des caleuls 
uratiques qui paraissent être bien plutôt une 
simple vue de l'esprit qu'une réalité tangible, car 
tous les auteurs qui ont voulu s'attacher à la 
recherche de ees ealeuls, non à l'aide de déductions 
théoriques mais avec des microscopes et avee des 
réactifs chimiques, ont été amenés à conclure à 
leur inexistenee * ou, dans les eas les moins défavo- 
rables, à une rareté telle qu'elle équivaut à une 
négation en présence d'une maladie aussi répandue 
que la pyorrhée alvéolaire.T 

Si donc la présence de la diathése goutteuse à 
l’origine de la pyorrhée est incontestable dans un 
grand nombre de cas il ne s'en suit pas qu'il faille 


* M. Galippe, avec l'aide de deux chimistes, MM. Brun 
et Goullard, à vainement recherché la présence de l'aeide 
urique dans la salive, dans du tartre frais, sur des dents de 
pyorrhéiques. Nash dit que la rencontre d'un tophus vrai 
sur les racines des dents est une impossibilité absolue; les 
différences entre les tophus et les dépóts radiculaires sont 
si radicales qu'il est inconcevable qu'ils aient jamais pu 
être pris l'un pour l’autre. (Julien Tellier, doc. cù., 
p. 55.) 

f Dans lintéressante discussion qui suivit la communi- 
cation de Endelmann à la Société odontologique de New- 
York, W. B. Dinning disait: '* La question importante est 
de savoir si les concrétions trouvées sur les portions 
apicales des racines sont en réalité des urates." M. Endel- 
mann en citant les recherches de Kirk et autres considère cela 
comme admis, tandis que les observations de Talbot faites 
sur un grand nombre de cas semblent permettre un doute à 
cet rd. Dans son chapitre sur l'acide urique comme 
facteur étiologique il conclut ainsi z tu 

“ Sur 950 cas examinés par divers chimistes à différentes 
ériodes 5 à 6 % donnent des résultats positifs, quant à 
’acide urique à l'examen chimique et mieroscopique. Ces 
résultats démontrent péremptoirement que la gingivite 
interstitielle n'est pas due seulement à l'acide urique; que 
celui-ci n'est qu'une expression de la diathese urique et une 


coïncidence, car il n’est pas toujours présent dans les 


neives et le tartre des patients atteints de goutte ou de 
iathése urique." (Dental Cosmos, 1908, et L’Odontologie, 


1908, vol. xl, p. 357.) 
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faire jouer à l'acide urique le róle direct ct un peu 
trop simple qu'on veut lui attribuer dans le 
développement de la maladie, 

Si l'acide urique joue un róle dans la production 
de la pyorrhée, il est plus vraisemblable, comme 
le pense E. S. Talbot, de considérer que ce n'est pas 
comme irritant mécanique à la façon des calculs 
salivaires, mais bien plutót par l'intermédiaire de 
la cireulation comme toxique chimique irritant 
pour le protoplasma cellulaire et amenant ainsi des 
troubles dans la vitalité des cellules des tissu 
alvéolo-dentaires, 

En ce qui concerne la théorie admise par G, W. 
Black et par Kirk, qui place la lésion initiale de ia 
pyorrhée dans des pseudo-glandes, qui sont, nous 
l'avons dit, les débris épithéliaux paradentaires de 
Malassez, elle n'est pas eonforme aux données 
fournies par l'anatomie pathologique si l'on s'en 
rapporte aux pieces présentées par Hopewell- 
Smith et par Mendel Joseph, Si ces masses 
épithéliales jouent un róle dans le développement 
des lésions du ligament radiculaire, ce n'est qu'à 
une période avancée alors que, suivant la descrip- 
tion donnée par Roemer, “le périodonte infiltré de 
petites cellules rondes, se transforme en tissu 
granuleux (granulomateux) analogue, semble-t-il, 
aux bourgeons charnus," * et c’est à ee moment que 
le périodonte est envahi par des masses épithéliales 
en forme de eoin ou de cóne. 

Cette description des lésions du ligament 
alvéolaire à une période avancée de la maladie 
eonfirme la deseription magistrale donnée par 
Malassez en 1885; ] mais en dehors de G. W. 
Black, qui du reste n'a qu'un seul cas à l'appui de 
sa théorie, aucun autre observateur n’a pu con- 
firmer le róle eonsidérable que eet auteur vou- 
drait faire jouer à ces débris épithéliaux, 

Mendel Joseph, dont les travaux anatomo- 
pathologiques sur la pyorrhée sont tout à fait 
remarquables, a cherché, dans un travail récent, 
à vérifier les idées émises par Black et auxquelles 
Kirk avait apporté l'appui de ses déduetions 
théoriques, et il est arrivé à des conclusions diamé 
tralement opposées à celles de ces deux auteurs 
que je ne saurais mieux faire que de reproduire ; 

* Parti avec l’idée d'apporter la justifieation 
de l'hypotbése de nos éminents confrères améri- 
eains, j'arrive à exprimer une opinion toute 
différente. Aucune de mes préparations, et plu- 
sieurs d'entre elles sont nettes, démonstratives, 
ne m'a permis de reconnaitre au corps glandulaire 
de Black une tendance, une prédisposition particu 
lière à fixer l'élément infectieux dans le cours du 
proeessus pyorrhéique. Mes observations m'ont 
conduit à admettre que les débris épithéliaux de 


* Julien Tellier, ‘ La Pyorrhée alvéolaire," p. 21; O. 
Roemer, “ Periodontitis und Periostitis alveolaris,” Hand- 
buch der Zahnheilkunde, 2° éd., vol. ii. 

t Malassez, “ Débris épithéliaux paradentaires," dr- 
chives de Physiologie, 1885. 
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la membrane péridentaire (je ne parle pas ici des 
débris épithéliaux disséminés dans le tissu gingival) 
sont étouffés et détruits parla formidable poussée 
d'infiltration leucoeytaire bien avant le moment 
où les microorganismes sont dans la possibilité de 
les atteindre." * 

Ainsi donc, la théorie des dépóts uratiques dans 
le péricément et la théorie des masses épithéliales 
de Black ne peuvent étre acceptées, que l'on 
s'appuie sur l'observation clinique, les recherches 
chimiques ou l'examen microscopique. 

4°. Les abcès péricémentaries sur dents vivantes 
leur nature. Pour justifier 'analogie de la pyorrhée 
alvéolaire avec la formation des tophus goutteux, le 
fait le plus souvent invoqué est celui d'une forme 
rare de la maladie caractérisée par la formation 
q'abcés alveolaires sur dents vivantes qui évoluent en 
partie comme les abees dus à la mortification pul- 
paire. La pulpe de ces dents est vivante, la 
gencive paraît être intacte au collet et ces abces 
paraissent se former à la partie moyenne de la 
racine sans autre communication apparente avec 
l'extérieur qu'à la surface de la gencive la fistule 
résultant de leur ouverture.T 

Pour expliquer la formation de ces abcès dont 


* Mendel Joseph, ** Le locus minoris resistentiæ de la 
Pyorrhée alvéolaire selon Black et Kirk; Recherches histo- 
bactériologiques," L’Odontologie, 1914, vol. i, p. 241° 

« Une dent présente les symptómes d'un abcés apical 
de péricémentite ; un bistouri enfoncé au point culminant 
de l'abeés sur la racine donne issue à des glaires analogues 
à une décharge muqueuse ou dans d'autres cas à un flot 
de pus; un examen ultérieur montre la perte de la paroi 
alvéolaire sous-jacente exposant la racine qui est partielle- 
ment dénudée de son péricément dans cette région où 
on constate la présence d'un caleul. A l'examen on con- 
state que la pulpe est vivante et que la gencive marginale et 
l'attachement marginal du cément paraît. être intact.” 
(Henry H. Burchard, “ Varieties of Dental Calculi," Dental 
Cosmos, 1898, p. 8.) 

Kirk décrit ainsi-les symptômes observés : 


“Les phénomènes cliniques accompagnant l'évolution 
de ces abcès sont en général ceux des autres inflammations 
de la membrane péricémentaire, mais quelque peu modifiés 
dans leur violence. Une légère gêne dans la région de la 
racine de la dent affectée est ressentie tout d’abord, puis 
suivie par de la sensibilité de la dent à la percussion une 
légère extrusion de la dent hors de son alvéole, la douleur 
augmente et prend un caractère sourd, pulsatile, et il se 
produit une tuméfaction localisée qui ne tend pas à 
s'étendre sur une large surface ni à infiltrer les tissus 
environnants, le pus ne creuse pas les territoires adjacents 
et finalement un abcès se localise et s'ouvre à la surface 
de la gencive en un point limité au foyer inflammatoire. 
Le contenu de cet abcés différe du pus des abcés alvéolaires 
ordinaires produits par linfection pulpaire et par sa 
quantité et par son caractére particulier, il est peu abon- 
dant, muqueux et glaireux d’apparence, mêlé de sang et 
pas jaunátre comme le pus dû à une infection par bacilles 
pyogènes. Apres l'évacuation de l’abcès la. fistule se 
ferme spontanément et les désordres s'apaisent pour une 
période plus ou moins longue, puis une nouvelle poussée 
survient avec une tendance à des récidives indéfinies 
jusqu'à ce que là dent soit définitivement perdue. par 
suite de nécrose de ses attaches ligamentaires du péricé- 
ment." (Edward.C, Kirk, “Abscess upon Teeth with 
Living Pulps," Dental Cosmos, 1898, p. 621.) 
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la nature a. jusqu'ici, paru trés difficile à déter- 
miner, nombre d'auteurs admettent qu'il s'agit 
de tophus goutteux d'urates de chaux déposés sur 
la racine par l'intermédiaire de la circulation et 
ayant déterminé un abcès par infection d'origine 
sanguine également. On a vu plus haut, d'autre 
part, l'opinion émise par Kirk qui fait de ces abees 
la conséquence de l'infection des pseudo-glandes de 
Black par voie sanguine. 

Ayant eu l’occasion d’observer quelques-yins de 
ces cas dont la pathogénie est si obscure, et ayant 
pu avee une netteté absolue en établir l'étiologie 
réelle, il me paraît utile d'insister, d'une façon 
partieuliere, sur un point qui, à ma connaissance, 
n'a pas encore été signalé et qui réduit à néant, 
dans les cas que j'ai observés, les déductions en 
faveur du tophus goutteux qu'on aurait été porté 
à établir. 

Les cas de ce genre sont trés rares et nombre de 
praticiens exercés n'en ont jamais rencontré, aussi 
le premier cas que j'eus l'oecasion d'observer sur 
une incisive centrale supérieure, il y a une quin- 
zaine d'années, fit-il sur mon esprit une vive 
impression. N'ayant pu trouver d'autre explica- 
tion plausible, je n'étais pas loin d'accepter de 
eroire à la réalité de la formation du tophus 
goutteux dans le péricément sans communication 
de l'articulation alvéolo-dentaire avec l'extérieur. 
Néanmoins mon esprit n'était pas satisfait et 
quelques années plus tard, ayant eu l’occasion de 
revoir un eas semblable, j'examinai et j'explorai la 
dent en cause avec la plus grande attention et je 
fus tout heureux de trouver l'explication du fait 
qui m'avait fortement intrigué. 

Il s'agissait d'un malade d'une soixantaine d'an- 
nées, arthritique, que je vois depuis longtemps, 
ayant encore toutes ses dents antérieures ainsi 
que ses prémolaires; ces dents étaient solides et 
n'avaient que quelques atteintes légères de pyor- 
rhée au niveau de deux prémolaires encore trés 
solides. Ce malade vint me voir un jour avee 
un abcés vestibulaire siègeant à un demi-centimétre 
au-dessus du bord marginal de la gencive d'une 
ineisive latérale supérieure, abcès absolument 
analogue à ceux que l'on observe couramment 
au cours des complications résultant de la mortifi- 
cation et de la putréfaction de la pulpe. Or la 
dent avait incontestablement sa pulpe vivante comme 
le montrait la sensibilité trés nette que cette dent 
présentait au froid et au chaud et il n'ewistait 
aucune communication apparente entre l’abcès et 
la partie marginale de la gencive, la dent ne 
présentait pas d'ébranlement. Il fallait done 
conclure à un abcès péricémentaire d'origine 
goutteuse sans communication préalable de l'ar- 
ticulation alvéolaire avec l'extérieur. 

C'est à cette conelusion que, faute de mieux, 
j'allais me rallier quand avec un fin stylet, en 
explorant avec attention l'abeés par la petite 
fistule gingivale pour me rendre compte de sa con- 
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figuration, je m’apercus que cet abees vestibulaire 
contournait la face proximale de la dent et parais- 
cait se diriger en arrière dans la direction du 
palais. 

J'examinais alors cette région avec plus d'atten- 
tion, il ne paraissait pas y avoir de ce cóté aucune 
lésion apparente, autour de la dent la gencive 
paraissait saine, non décollée, et il ny avait pas de 
suppuration, mais quelle ne fut pas ma surprise en 
passant mon stylet à la partie palatine du collet de 
la dent dans la région diamétralement opposée au 
siège de l’abcès de voir que mon instrument s’en- 
fonçait dans un cul-de-sac étroit mais profond 
allant rejoindre le foyer de l'abeés vestibulaire en 
longeant la face proximale de la racine vers son 
tiers moyen, communication qu’il me fut facile 
d'établir avec un fin stylet. 


Il s'agissait done, contrairement à toutes les 


apparenees premiéres, d'un abces pyorrhéique 
analogue à ceux que nous avons couramment 


loecasion d'observer, ayant son origine dans une 
poche ouverte à Vextérieur, mais ayant été s'ouvrir 
en un point éloigné de l'ouverture de la poche 
pyorrhéique. 

Il restait à établir les raisons de cette évolution 
particulière de l’abcès ; ces raisons, je les trouvai 
dans l’engrenement des dents de mon malade : 
celui-ci, en effet, avait de la surocclusion ; c'est-à- 
dire que, à l'état d’occlusion, ses incisives supéri- 
eures recouvraient complètement ses incisives 
inférieures et celles-ci venaient mordre sur la 
muqueuse palatine, exactement au collet de l'incisive 
latérale et au point ou siégeait Vouverture du cul- 
de-sac pyorrheique, rabattant la muqueuse sur 
l’orifice de ce cul-de-sac. Tl en résultait que les 
produits infectieux et de décomposition contenus 
dans ce cul-de-sac, n'ayant pu se faire jour facile- 
ment par l'orifiee naturel de celui-ci, les mouve- 
ments de mastication les refoulant au contraire 
vers la profondeur, avaient été cherchés une issue 
vers un point éloigné et de résistance moindre, 
c’est-à-dire vers la région vestibulaire. 

Cette constatation fut pour moi un trait de 
lumière en ce qui concernait le premier malade que 
j'avais observé et oü je n'avais pu établir l'origine 
véritable de l’abcès, car je me souvenais très 
nettement que ce malade, lui aussi, présentait 
également une forte surocclusion et que les mémes 
conditions pathogéniques avaient dü présider à la 
produetion des phénoménes dont j'avais méconnu 
l'origine véritable. 

Depuis j'ai eu occasion d'observer deux autres 
eas semblables, dont un avee mon confrére V. E. 
Miégeville, de Paris, et dans tous les cas d'abcés 
péricémentaires sur dent vivante que j'ai observé il 
s'agissait de malades ayant de la surocclusion. 

Je ne puis naturellement établir que tous les 
cas semblables qui ont été signalés par les auteurs 
avaient une origine analogue à celle des cas que j'ai 
observé, mais il résulte des faits que j'apporte à ce 
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sujet qu'il faut étre trés réservé avant d'apporter 
une affirmation sur la nature d'un fait observé. 

Je suis convaincu que, si l'on veut se livrer à 
une investigation minutieuse dans tous les cas de 
soi-disant abcès tophiques  périeémentaires sur 
dents vivantes, on trouvera une explication ana- 
logue et toute naturelle de leur production et que 
Pon peut poser en principe que les abcès péricé- 
menlaires sur dents vivantes sont des abcés pyor- 
rheiques formés dans un cul-de-sac serpigineux dont 
l'owcerture au collet se trouve méconnue en raison de 
son siége qui est situé dans un point éloigné de 
l'abcés gingival. 

5^. La gingivite interstitielle. Pour Talbot la 
lésion initiale résiderait non pas dans le ligament 
alvéolaire mais dans le tissu conjonctif interstitiel 
tout entier des gencives, d’où le nom de gingivite 
interstitielle qu'il donne à la maladie. Du tissu 
interstitiel l'inflammation s'étendrait au ligament 
alvéolaire, puis à l'alvéole. Ces différents tissus 
seraient, selon lui, des organes adventices au 
transitoires subissant des modifications se rat- 
tachant à une sénilité précoce des organes den- 
taires. 

Les lésions décrites par Talbot ne me paraissent 
pas conformes à celles décrites par les plus récents 
travaux d'anatomie pathologique qui n'établis- 
sent aucune lésion particuliere du tissu conjonctif 
interstitiel qui serait, selon cet auteur, le siége 
de la lésion initiale de la pyorrhée ; d'autre part, 
je ne crois pas non plus que cette hypothese soit 
tout à fait d'accord avec l'observation clinique et 
l’évolution logique qui me paraît devoir être 
assignée à la maladie. 

Par contre, je me rallie entièrement à l’idée de la 
sénilité précoce comme cause de la maladie dont 
Talbot s’est fait le défenseur et je reviendrai plus 
loin sur ce point particulier. 


2° PARTIE 
CHAPITRE I 


LES LÉSIONS ALVÉOLAIRES 


En dehors des lésions alvéolaires j'ai ainsi passé 
en revue toutes les lésions qui accompagnent le 
développement de la pyorrhée alvéolaire et j'ai 
indiqué les raisons pour lesquelles ni les unes ni les 
autres ne me paraissent pas devoir étre considérées 
comme la lésion initiale qui marque la premiere 
étape du développement de la maladie. 

Il ne me reste done plus à examiner que les 
lésions du tissu osseux et à montrer, en m'appuyant 
sur l'observation clinique, corroborée par l'anato- 
mie pathologique, que ce sont bien les lésions 
alvéolaires qui sont les premières en date et que 
c'est leur production qui permettra l’évolution 
ultérieure de la pyorrhée avec son cortége symp- 
tomatique habituel et ses lésions complexes, 
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C'est ce sujet qui formera la seconde partie de 
mon travail. 

1°, Les lésions cliniques. Pour 
pyorrhée à la période initiale voyons d'abord les 
rapports des divers tissus de la région alvéolo- 
dentaire chez l'homme normal; pour cela, con- 
sidérons la bouche d'un individu âgé de vingt ans, 
bien portant, ayant les dents bien rangées et 
dont les dents et les geneives sont saines. 

Si nous examinons la région gingivale d'un 
semblable sujet, nous constaterons que la gencive 
est exactement insérée au collet de la dent oü elle 
présente un trés minime bourrelet qui forme un 
espace en forme de V, sorte de rainure plutôt que 
cavité, que Mendel Josef appelle espace péricervical. 
Si nous voulons explorer les espaces proximaux 
interdentaires, nous verrons que, méme avec les 
instruments les plus fins, nous ne pénétrerons que 
difficilement entre les dents et, lorsque nous le 


ferons, ce sera toujours avec une légère effraction de 


la geneive, car à l'état normal cet espace est com- 
plétement rempli par les tissus alveolaires, liga- 
mentaires et gingivaux. 

Cet individu a peu de difficultés pour se nettoyer 
les dents, elles se nettoient, en quelque sorte 
spontanément par la mastication en raison des 
rapports anatomiques parfaits des arcades den- 
taires avec les joues, les lévres et la langue qui 
frottent les dents dans presque toute l'étendue de 
leurs faces vestibulaires et linguales. Cet individu 
n'éprouve pas le moindre besoin de se servir de 
cure-dent, car aucun débris alimentaire ne reste 
dans ses espaces inter-dentaires absolument clos. 

Examinons maintenant ce méme individu à 
quarante ans, et supposons qu'il soit de constitu- 
tion légérement arthritique. 1l a pris les soins 
hygiéniques convenables, ses dents et ses gencives 
sont toujours saines, ses dents sont toujours par- 
faitement rangées sur les arcades alvéolaires et 
normalement engrenées entre elles et cependant il 
nous dira, si nous l'interrogeons à cet égard qu'il 
éprouve depuis quelque temps le besoin de se servir 
de cure-dents parce que, apres les repas, il lui arrive 
fréquemment d'avoir entre les dents des débris 
alimentaires et, si nous explorons ses espaces inter- 
dentaires, nous constaterons que, alors que vingt 
ans auparavant nous ne passions qu'avee peine 
dans ces espaces, nous y passons maintenant avec 
facilité et avec des instruments de calibre relative- 
ment volumineux.* Nous constaterons égale- 

* Si l'usage maladroit du cure-dent peut amener des 
lésions de la gencive et du ligament de l'espace inter- 
dentaire, il est inexact de penser, comme le font beaucoup 


de praticiens, que le cure-dent est responsable de la 
création de ces vides interproximaux. 

Ceux-ci se produisent spontanément et, dans l'immense 
majorité des cas, les gens ne commencent à se servir de 
cure-dents que lorsqu'ils en éprouvent le besoin par suite 
de l'existence d'espaces interdentaires anormaux, soit 
par suite de résorption alvéolaire, commun dans le cas 
qui m'occupe ici, soit par carie, obturation défectueuse ou 
déviation des dents de leur position normale. 
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ment dans les régions vestibulaires et linguales des 
dents que le collet normal de celles-ci n'est plus 
en rapport avec l'insertion de la fibro-muqueuse 
gingivale et que le cément se trouve plus ou moins 
mis à découvert. 

Néanmoins (j'ai supposé le sujet observé comme 
ayant suivi les prescriptions d’hygiene les plus 
efficaces) l'espace péricervical a suivi la gencive 
dans sa rétrocession et ne s'est pas transformé en 
cul-de-sac, il n’y a pas de suppuration au collet des 
dents. 

Nous sommes cependant en présence d'un 
malade atteint de pyorrhée alvéolaire (en prenant 
toujours ce terme au sens général que nous sommes 
convenu de donner à ce mot), puisqu'il est porteur 
de la lésion primordiale de la pyorrhée : la résorp- 
tion alvéolaire. Etsi ce malade avait fait quelque 
faute d'hygiéne, s'il avait quelque trouble dans 
ce que Godon a appelé trés justement l'équilibre 
articulaire des dents, il présenterait au niveau d'une 
ou plusieurs dents, non plus le tableau clinique 
que nous avons tracé, mais celui d'une pyorrhée 
nettement constituée avec ce cul-de-sac gingival 
plus ou moins profound qui est la caractéristique 
de la maladie, et avec le cortege symptomatique 
complexe qui peut accompagner l'évolution de 
cette affection. 

Que s'est-il done passé chez cet individu dont 
les tissus sont normaux d'apparenee extérieure 
et chez lequel aucune cause pathologique locale 
n'a paru intervenir. 

Si nous examinions le maxillaire de cet individu 
par la dissection ou si plus heureusement pour lui 
nous nous contentions de le faire radiographier, 
nous constaterions que ses bords alvéolaires ont 
subi une diminution notable de hauteur et présen- 
tent les lésions qui ont été si bien montrées par 
J. F. Colyer sur les piéces séches qu'il présente 
dans son travail sur ** l’ Anatomie pathologique des 
maladies périodontiques." * 

Si nous faisions une coupe de la région alvéolaire 
de ce méme individu nous y trouverions, malgré 
son áge, tous les signes de l'atrophie alvéolaire 
sénile bien décrite par Hopewell-Smith.T 

C'est cette atrophie osseuse qui est la lésion 
primitive et c’est elle qui entraîne à sa suite la 
résorption du péricément, de la gencive, et la dé- 
nudation consécutive de la racine de la dent. 
Les lésions osseuses, en un mot, ont entrainé toutes 
les autres. 

Pour montrer, en m'appuyant sur la clinique 
l'exactitude de la subordination des modifications 
du ligament alvéolo-dentaire et de la gencive aux 
modifications osseuses, je prendrai l'exemple d'un 
processus diamétralement opposé à celui que je 
viens d’exposer et dans lequel la méme succession de 
phenomenes se produit, mais dans un sens inverse. 


* J. F. Colyer, Ash’s Monthly, September 1913, p. 705. 


+ Hopewell-Smith, “ Pyorrhea Alveolaris: Its Patho- 
logy," Dental Cosmos, 1911, pp. 397 et 981. 
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Les dents qui sont dépourvues d'antagonistes 
présentent le plus souvent un déplacement en 
hauteur, qui s'accompagne d'ébranlement et fré- 
quemment de pyorrhée alvéolaire. Or on observe 
parfois des individus chez lesquels l'absence 
d'antagonistes, si elle a amené le déplacement en 
hauteur des dents de la mächoire opposée, n'a 
produit aucun ébranlement de celles-ci ; ces dents 
sont extrémement fermes dans leur alvéole et sans 
traee notable de déchaussement. 

. Alors que les déplacements que l'on observe 
dans les dents dépourvues d'antagonistes s’accom- 
pagnent d'ordinaire d'une dénudation plus ou 
moins considérable de la racine qui est en quelque 
sorte expulsée de son alvéole, on constate, dans les 
cas que je viens de signaler, que la racine n'est que 
peu ou pas du tout dénudée et que l'insertion de la 


muqueuse gingivale est exactement fixée au collet 


des dents et sans trace de décollement ou de cul- 
de-sae pathologique, et cela bien que les dents se 
soient déplacées considérablement quelquefois à 
un point tel qu'elles viennent mordre sur la gencive 
de la máchoire opposée. 

Les parois alvéolaires ne sont pas résorbées, mais 
au contraire épaissies comme le montre la palpa- 
tion de la région et méme parfois la vue directe et, 
si l'on veut extraire une dent semblable, on con- 
state que sa résistance est toujours plus considé- 
rable que celle de ses voisines normalement placées 
en raison de la résistanee plus grande des bords 
alvéolaires, épaissis. 

Il s'est done passé ici un phénomène inverse de 
celui qui accompagne la pyorrhée. Sans l’infiuence 
de causes que nous n'avons pas à rechercher ici 
et au sujet desquelles j'avais tenté autrefois 
d'apporter une explication * le tissu osseux s'est 
hypertrophié et, sous cette influence, la dent s'est 
déplacée en hauteur et, avec elle, les tissus dont 
los eonstitue la charpente, c'est-à-dire le péricé- 
ment, la gencive. 

Il y a là un exemple trés net de la subordination 
des modifications péricémentaires et gingivales 
aux modifieations osseuses et je pense trouver dans 
ce fait une confirmation du róle primordial joué 
par latrophie osseuse primitive de la pyorrhée 
alvéolaire sur le péricément et la gencive qui suivent 
leur charpente osseuse dans son évolution atro- 
phique ou hypertrophique. 

2°, Les lésions anatomo-pathologiques. Mais 
l'exactitude du siège des lésions initiales dans 
Palveole et de la subordination de toutes les autres 
lésions à celles du tissu osseux n'est pas seulement 
fourni par la clinique, car si nous contrólons les 
données de la clinique au moyen de celles fournies 
par Panatomie pathologique nous y trouverons la 
eonfirmation des considérations que nous venons 
d'exposer. 

* Maurice Roy, “ Del'allongement des dents dépourvues 


d'antagonistes," Compte rendu du Congrès dentaire national 
de Bordeaux, 1895, p. 126. 
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En effet, si nous examinons les nombreuses coupes 
de eas de pyorrhée aux divers stades présentés dans 
les travaux de Hopewell-Smith * et dans ceux de 
Mendel Josef,f et particulièrement celles con- 
cernant les cas les moins avancés de la maladie, nous 
voyons que les altérations osseuses sont toujours 
beaucoup plus étendues que les lésions gingivales 
et nous y voyons trés nettement l'os déjà résorbé, 
alors que gencive et ligament sont encore fixés au 
eément en un point proche du collet et ne sont 
eneore que légérement enflammés. 

Hopewell-Smith décrit ainsi les lésions osseuses : 

"Los alvéolaire présente méme avant la gencive 
les plus importantes modifications qui soient ob- 
servées. Sommairement décrites, elles sont celles 
produites par le processus de Vhalisteresis (peut. 
étre une forme de l'ostéomalacie). Non seulement 
le bord libre marginal de l'alvéole est absorbé par 
les ostéoclastes prés de la région cervicale des dents, 
mais plus profondément aussi, dans la portion 
radiculaire, donnant à la surface une apparence 
érodée." 1 

Les lésions osseuses en effet ne sont pas locali- 
sées aux bords alvéolaires, et on constate également 
un processus de résorption osseuse dans la région 
apicale ; mais, en raison de la disposition anato- 
mique de la région, c’est la résorption des bords 
alvéolaires qui, intéressant l'insertion gingivale du 
collet, entraînera le développement de l'ensemble 
symptomatique dénommé pyorrhée alvéolaire. 

Si les lésions du ligament alvéolo-dentaire précé- 
daient celles des cloisons alvéolaires et étaient la 
cause de la résorption de celles-ci, cela ne pourrait 
se produire que par suite d'un processus inflamma- 
toire qui existe bien quand la pyorrhée est défini- 
tivement constituée, mais qui manque à la période 
initiale comme nous venons de le montrer; les 
lésions osseuses devraient étre moins avaneées que 
les lésions gingivales et péricémentaires, ce qui n'est 
jamais constaté dans les préparations que nous 
avons signalées et qui constituent les travaux 
d'histologie les plus récents et les plus complets 
que nous ayons sur la pyorrhée. 

Mendel Joseph, bien qu'il ne se prononee pas 
formellement sur la lésion premiere de la pyorrhée, 
dit lui-même: ‘Le ligament alvéolo-dentaire 
représente le centre anatomique autour duquel se 
développent les lésions pyorrhéiques, mais il ne 
paraît pas en être le centre pathologique. Sur la 
plupart des préparations que j'ai examinées les 
altérations dont il est le siège ont paru secondaires 
aux lésions des tissus adjacents,” S et, si cet auteur 
considère certaines lésions osseuses comme secon- 
daires, il constate aussi que, dans certains cas qu'il 

* Hopewell-Smith, “ Pyorrhea Alveolaris: Its Patho- 
logy,” Dental Cosmos, 1911, p. 397. 

t Mendel Josef, “Contribution à l'Anatomie patho- 
logique de la Pyorrhée alvéolaire," L'Odontologie, 1913, 
vol. ii, p. 49. 


t Hopewell-Smith, /oc. cit., p. 405. 
$ Mendel Josef, Loc, cit., p. 69. 
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a examinés, au contraire elles paraissent nettement 
primitives ` “ Les lésions gingivales ne peuvent plus 
y être invoquées, dit-il, comme facteur initial, car 
elles sont à peine marquées, et cependant les parois 
alvéolaires sont la proie d'un travail de raréfaction 
profond." * Dans une communication récente à 
la Société d'Odontologie de Paris, en présentant 
diverses coupes encore inédites, il disait au sujet 
de l'une de celle-ci, qu'alors qu'il pensait trouver 
une pyorrhée tout à fait à ses débuts, il avait été 
surpris de voir que les lésions osseuses étaient 
beaucoup plus étendues que ne le faisaient supposer 
les lésions périphériques. 

Hopewell-Smith est trés nettement affirmatif 
et conclut à la fin de son travail que la pyorrhée 
* dépend essentiellement d'une lésion osseuse, 
d'une atrophie de los," f et cela parait bien 
résulter en effet de l'ensemble des préparations de 
ce savant observateur. 


CHAPITRE II 
LA SÉNILITÉ PRÉCOCE 


Ces altérations osseuses sont, nous l'avons dit 
il y a un instant, la résultante d'une sénilité pré- 
coce ; c’est à cette conclusion qu'aboutit Hopewell- 
Smith et je suis, là également, absolument d'aecord 
avec lui sur ce point. 

Cette idée de la sénilité précoce des tissus al- 
véolo-dentaires a été émise pour la premiere fois, 
je crois, par un Anglais, Th. Bell, en 1835, 1 et elle 
a été reprise en 1892 en France par Paul Dubois ; 
c’est également l'opinion défendue en Amérique 
par Talbot, en Allemagne par Robert Baume. Si 
ces divers auteurs ne sont pas d'accord sur le siège 
de la lésion primitive ils le sont du moins sur un 
point: la sénilité précoce cause de la pyorrhée 
alvéolaire. Cette conception de la sénilité précoce 
comme cause de la pyorrhée est pour moi d'un 
intérét capital, car elle implique en elle-méme, 


* Mendel Josef, loc. cit., p. 68. 

t Hopewell-Smith, loc. ctt., p. 410. 

ti Une absorption considérable de la gencive et du 
procés alvéolaire, provoquant la mise à nu d'une large 
portion des racines des dents, se produit parfois, sans ac- 
compagnement d'aucun aspect de maladie et sans aucun 
trouble sérieux de l'organisme. s 

En se formant une opinion sur des cas de ce genre et 
même sur ceux dans lesquels la perte de substance est 
associée avec plus ou moins d'état morbide, il est nécessaire 
de se rappeler que les dents disparaissent généralement dans 
la vieillesse d'une facon identique, savoir, la destruction 
de leur soutien par l'absorption des gencives et du procés 
alvéolaire, Et comme ce premier pas vers une carie 
générale commence à des périodes différentes suivant les 
tempéraments, il peut à coup sür, dans bien dcs cas, méme 
chez des personnes n'ayant pas encore dépassé le milieu de 
la vie, être considéré comme Vindication d'une sorte de 
vieillesse précoce ou d'une carie sénile, du moins quant à 
ces parties du corps. Il ne faut pas cependant l'en rendre 
toujours responsable, car on le rencontre parfois chez 
des sujets jeunes et assurément il provient des mémes 
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en dehors de la lésion locale primitive, l'intervention 
d'un faeteur général dont linfluence est primor- 
diale. 

Le tableau clinique que j'ai tracé d'un individu 
examiné à vingt ans, puis à quarante, sera confirmé, 
j'en suis sür, par tous les praticiens ayant une 
pratique assez longue et ayant pu suivre avec 
attention les mémes individus durant de longues 
années. 

Or, les modifications anatomiques qui se pro- 
duisent chez l'individu que j'ai pris comme exemple 
ne sont évidemment pas dues à des causes d'ordre 
local, mais à des causes d'ordre général; elles sont 
liées à la vitalité, à la nutrition des tissus, et par 
contrecoup à la vitalité, à la nutrition générale de 
l'individu. 

La résorption alvéolaire ne se produit pas seule- 
ment par suite de troubles pathologiques, mais elle 
est aussi la conséquence d'un processus physiolo- 


gique. “La résorption de chaque procès alvéolaire 


des mächoires, dit Hopewell-Smith, est un fait 
commun : c’est la règle chez l'homme et chez les 
animaux. Plus l'individu est âgé, plus la perte 
de los est considérable avec la chute concomittante 
des dents qu'il supporte. 

** Les dents des chiens, des chats, des singes et des 
autres animaux, soit dans l'état domestique, soit 
dans l'état sauvage, marchent vers leur chute 
finale à mesure que le temps s'écoule par la consé- 
quence directe de la résorption, de leurs alvéoles, 
processus physiologique. L'homme tend de plus 
en plus à perdre ses dents à mesure qu'il vieillit. 
C'est une des formes de la décadence de sa puis- 
sance vitale. Des milliers de cránes de gens ágés 
existent où les dents sont restées in situ. Cela 
est dü à la magnifique nature physique des sujets ; 
mais fort probablement chez quatre-vingts pour 
cent des individus vivant dans des milieux de civili- 
sation avancés, l'état normal, c'est : pour les procès 
alvéolaires de s'atrophier et de diminuer, pour le 
tissu gingival de devenir plus mince et dégénéré et 
pour la racine des dents d'étre mise à nu." * 

L'atrophie sénile des bords alvéolaires est donc 
un processus physiologique quand elle se produit 
à un áge avancé; mais, comme le dit R. H. Hof- 


causes que celles qu'on considére comme donnant lieu 
à une perte semblable de substance dans ces parties, quand 
elles sont accompagnées d'un état plus ou moins morbide. 

Ces différences peuvent étre attribuées peut-étre à la 
différence de constitution ou au plus ou moins d'éloigne- 
ment de la période à laquelle la cause primaire de l’affection, 
quelle qu'elle puisse avoir été, est survenue. Quoique la perte 
graduelle de substance dans la gencive et le procés alvéo- 
laire se produise à l'occasion sans aucune action morbide 
sérieuse locale ou constitutionnelle, elle est produite plus 
fréquemment par le dérangement des organes digestifs ou 
quelqueautre cause constitutionnelle immédiateou éloignée, 
et alors elle est invariablement accompagnée d'un état 
morbide des parties elles-mêmes. (Th. Bell, ** The Anatomy, 
Physiology, and Diseases of the Teeth,” 2e edition, Londres. 
1835, p. 211.) 

* Hopewell-Smith, ‘ Pyorrhea Alveolaris; Its Inter- 
pretation," Dental Cosmos, 1911, p. 989. 
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heinz, * ‘la sénilité n'est pas nécessairement une 
question d'années, certains individus sont vieux 
à trente ans de par les dents,” et Paul Dubois a 
déjà signalé ce fait, qui n'a pas été assez remarqué 
je crois, que ** chez nombre d'individus affectés de 
périodontite expulsive, il v à atrophie précoce du 
bulbe pileux, les cheveux deviennent blanes et se 
perdent de bonne heure." 

J'ai fait à cet égard une remarque curieuse, inais 
au sujet de laquelle je n'ai pas encore un assez 
grand nombre d'observations pour en faire état, 
c’est que, chez certains individus, les premières 
dents atteintes par la résorption alvéolaire sénile 
sont justement situées du cóté oü les cheveux 
deviennent plus précocement blancs. 

Si, comme le dit Hopewell-Smith, c'est Vhalis- 
teresis qui est le proeessus primitif de résorption 
de l'os, on pourrait trouver dans ce fait l'explica- 
tion du rapprochement pathologique fait par Paul 
Dubois entre le blanchiment et la chute des 
cheveux et la pyorrhée alvéolaire puisque l’halis- 
teresis semble plutôt être dû à l’action du système 
nerveux f et que l'on sait les rapports d'ordre ner- 
veux qui existent entre les dents et les cheveux, 
rapports sur lesquels Jacquet, en France, a particu- 
lièrement insisté au sujet de létiologie de la 
pelade. 

Mais, quoiqu'il en soit de ces phenomenes ac- 
cessoires il existe trés nettement des préparations 
de Hopewell-Smith une identité formelle entre la 
résorption sénile des bords alvéolaires et la résorp- 
tion osseuse de la pyorrhée au début. Sans doute, 
lorsque l'on vient à examiner des cas de pyorrhée 
plus avancée, on trouve des phénoménes différents 
de ceux de l'atrophie sénile, mais c'est qu'il y a, 
à ce moment, d'autres causes qui interviennent 
et se surajoutent au processus primitif; c'est 
pourquoi je ne cesserai de répéter que pour discuter 
sur la nature et l'origine de la pyorrhée c'est sur des 
maladies à la période de début qu'il faut raisonner 
et non pas sur des cas de maladie à la période 
d'état, car trop de causes accessoires viennent 
alors masquer les lésions primitives. 

L’objection faite en effet à la nature d'atrophie 
sénile de l'os dans la pyorrhée est que certaines 
lésions osseuses observées sont de nature inflamma- 
toires et non atrophiques ; mais la chose s'explique 
d'elle-méme puisque au phénomène primitif, pure- 
ment atrophique du début, viennent s'ajouter plus 
tard comme nous allons le voir d'autres phéno- 
ménes secondaires qui intéressent la gencive et le 
péricément et qui, étant eux, de nature inflamma- 
toire, provoquent dans los sousjacent des 
phénomènes analogues à ceux que l’on pourrait 
observer dans toutes les inflammations se pro- 
duisant dans des conditions semblables. 

Dans la simple gingivite, par exemple, on peut 
observer de la résorption alvéolaire, mais celle-ci 


* R. H. Hofheinz, Dental Cosmos, 1913, p. 630. 
T Julien Tellier, /oc. cit., p. 97. 


“existé dans la bouche. 


n'a pas droit de figurer dans le cadre de la maladie 
dénommée pyorrhee alveolaire, car il s’agit simple- 
ment d'une résorption par propagation inflamma- 
toire d'un processus banal et cela ne constitue 
pas.une maladie nettement déterminée comme 
celle que nous avons coutume.de considérer sous 
ce nom. C’est justement de cette confusion entre 
des eas qui ne sont pas assimilables que dé- 
coulent une partie des erreurs sur la nature de 
la pyorrhée. 

Des.considérations que je viens de développer, il 
résulte done que, si l'on veut bien étudier la 
pyorrhée alvéolaire à ses débuts et dans les cas oü 
elle existe à l'état de pureté, c’est-à-dire sans être 
associée aucun processus accessoire, la clinique et 
l'anatomie pathologique sont d'accord pour établir 
que la resorption alvéolaire sénile précoce est la 
lésion initiale de la pyorrhée, celle qui est constante 
et précéde toutes les autres. 

A quelle cause attribuer cette résorption alvéo- 
laire sénile précoce? Je n'ai pas l'intention de 
discuter longuement sur ce sujet, cela dépasserait 
les limites que je me suis assignées et devrait faire 
l'objet d'un autre travail dont on trouverait les 
éléments dans Vintéressante étude de Julien 
Tellier dont j'ai déjà parlé, oü cet auteur donne 
un exposé de toutes les causes générales invoquées 
comme causes provocatrices de la pyorrhée. 

Ce que je puis dire c’est qu'il me parait probable 
qu'un grand nombre de causes peuvent intervenir 
pour provoquer cette sénilité précoce et que toutes 
les diathéses peuvent sans doute y conduire. 
L'arthritisme en particulier, en raison des troubles 
circulaires qui l’accompagnent, des phénomènes 
vaso-moteurs et trophiques qu'il provoque, est tout 
naturellement l’état diathésique qui est le plus 
fréquemment la cause de cette atrophie sénile 
précoce et par conséquent de la pyorrhée alvéo- 
laire. L’atrophie pourrait être due à des phé- 
nomenes de vaso-constriction qui se feraient sentir 
plus particulièrement sur les points terminaux 
comme les bords alvéolaires, qui pour Talbot 
seraient des organes adventices ou transitoires ; 
ce serait pour cela que, contrairement à l'opinion 
d'Endelmann, la pyorrhée s'améliore non par le 
repos mais par le rétablissement de la mastication 
normale, celle-ci favorisant la circulation de l'articu- 
lation alvéolo-dentaire.* 


* Cela justifierait la remarque trés intéressante de 
Wheeler qui, ayant examiné un grand nombre de cránes 
anciens et n'y ayant pas trouvé d'indice de pyorrhée et 
trés peu de tartre, pense que cela doit être dû aux exercices 
plus violents pratiqués par l'homme pour la mastication 
à ces époques lointaines ce qui entretenait une vitalité plus 
grande des tissus péridentaires, et les rendait inaptes à 
étre attaqués par les micro-organismes qui ont toujours 
Sans compter qu'à cette époque 
les affections dues au ralentissement de la nutrition 
devaient étre infiniment plus rares par suite de l'activité 
physique beaucoup plus considérable chez l'homme des 
époques primitives. (Wheeler, * Some Observations upon 
the Obscure Etiology of Pyorrhea Alveolaris," Dental 
Cosmos, 1906, p. 473.) 
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Du fait que la pyorrhée alvéolaire est une affec- 
tion de cause premiére générale se dégage un point 
important: c'est que la suppression des causes 
locales, dont je montrerai dans un instant le rôle 
considérable dans l'évolution de la maladie, ne 
saurait, à elle seule, arrêter celle-ci. En effet, si la 
résorption alvéolaire due à l'extension d'une in- 
flammation gingivale par dépóts tartriques s'arréte 
complétement aprés la disparition du tartre et de 
l'inflammation gingivale qu'il produisait, et si cette 
résorption ne se reproduira plus tant que les con- 
ditions locales resteront satisfaisantes, il n'en est 
pas de méme pour la pyorrhée. En dehors de 
toute cause adjuvante locale, cette affection est à 
marche lentement progressive tant que subsistent les 
causes générales qui provoquent la résorption alvéolaire 
sénile précoce. 


CHAPITRE III 
L'ÉVOLUTION DE LA PYORRHÉE ALVEOLAIRE 


La résorption alvéolaire sénile précoce constitue 
done la premiére étape de la pyorrhée alvéolaire ; 
mais si la maladie en restait à ce premier stade, 
jamais elle n'aurait mérité son nom de pyorrhée, 
aussi il nous faut voir maintenant dans quel ordre 
vont se succéder les phénomènes consécutifs 
à cette résorption et le róle joué alors par les divers 
facteurs étiologiques cités à tort comme causes 
primordiales, mais qui sont des causes adjuvantes 
trés importantes dans le développement de la 
maladie. 

J'ai dit que la résorption alvéolaire initiale 
entraine la résorption correspondante du péricé- 
ment et de la gencive ; si la résorption gingivale 
marche parallèlement avec la résorption osseuse, 
les accidents se bornent à la dénudation de la 
racine de la dent; la fibro-muqueuse gingivale 
reste solidement insérée sur le cément, à un niveau 
plus ou moins éloigné du collet normal, mais il n'y 
a pas de suppuration au collet ni de cul-de-sac 
gingival en dehors de la rainure péricervicale nor- 
male; il wy a pas d'ébranlement notable des dents, 
même avec une dénudation très étendue des racines, 
s'il m'y a pas de cul-de-sac de formé. 

Toutes les ruptures d'équilibre articulaire des 
dents, maloeclusion, malposition, défauts de dents 
proximales ou d'antagonistes, favoriseront la pro- 
duction de la résorption alvéolaire sénile précoce, 
car elles ont déjà pour effet de créer par elles-mémes 
des rapports anormaux entre l'insertion gingivale 
et le collet des dents sauf dans les cas exception- 
nels que j'ai cité plus haut. C’est pourquoi la 
pyorrhée débute plus précocement sur les dents 
affectées par ces ruptures d'équilibre ; mais celles- 
ci, à elles seules, ne sauraient, nous l'avons dit, 
provoquer la maladie, car on rencontre, chez cer- 
tains individus réfractaires à la pyorrhée, des rup- 
tures d'équilibre des dents sans trace de pyorrhée 
méme après qu'ils ont dépassé l’âge moyen de la 
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vie, par suite de l’absence de cette resorption 
alvéolaire d'ordre général indispensable pour dé- 
elancher la maladie. 

Tant qu'il y a parallélisme entre la résorption 
alvéolaire et la résorption gingivale il ne se produit 
pas de cul-de-sae au collet des dents; mais ce 
parallélisme peut se trouver détruit et, suivant la 
remarque de R. Baume,* l'os peut se résorber plus 
rapidement que la gencive ; pour cela, il suffit 
qu'une gingivite marginale se produise en un point 
quelconque du collet, il en résulte immédiatement 
une légére hypertrophie du bourrelet gingival qui a 
pour effet d'augmenter l'espace péricervieal normal; 
de simple rainure gingivale qu'il est à l'état normal 
il devient un petit cul-de-sae dans lequel se dé- 
posent les débris organiques de toute sorte qui se 
trouvent dans la bouche et qui servent de milieu 
de culture aux innombrables miero-organismes, 
hótes habituels de celle-ci. 

A l'abri de ce petit eul-de-sac les dépóts caleaires 
provenant de la salive et conditionnés peut-étre 
par le sang extravasé ou le pus vont se déposer sur 
le cément mis à nu et augmenter à la fois et les 
causes d'irritation gingivale et les causes d'infection. 

Deux nouveaux éléments adjuvants de la 
maladie, l'infection et les caleuls, sont done inter- 
venus à ce moment et la pyorrhée arrive à la période 
d'état avec la formation du eul-de-sae du collet 
qui va précipiter le développement de la maladie. 
L’inflammation gingivale se transmet en effet au 


péricément et à l'alvéole et des phénoménes de 


résorption osseuse d'ordre inflammatoire viennent 
s'ajouter aux phénoménes de résorption sénile et 
augmenter le défaut de parallelisme entre la 
résorption et la résorption gingivale. 

En effet, si linflammation produit dans los 
des phénoménes de résorption, il n'en est pas de 
méme dans la gencive qui, elle, au contraire, se 
trouve hypertrophiée par ce méme processus 
et qui, soutenue par les portions saines ou moins 
atteintes qui l'entourent, cesse de suivre l'alvéole 
dans son travail de résorption à la fois sénile et 
inflammatoire maintenant. Le cul-de-sae s'appro- 
fondit de plus en plus, abritant des micro-orga- 
nismes de plus en plus nombreux qui y produisent 
du pus en abondance et aggravent ainsi tous les 
phénoménes pathologiques préalablement existants 
et sur la progression desquels je n'ai pas besoin de 
m'étendre, car ils sont assez connus et ne font plus 
l'objet d'aucune discussion. 

Dans ce tableau descriptif que je donne de la 
maladie je fais suivre à celle-ci un ordre 
méthodique en vue de rendre plus clair et plus 
explicite le rôle que je considère devoir être 
attribué dans son évolution à chacun des éléments 
en cause; mais pour la pyorrhée, comme pour la 
plupart des autres maladies, si cette évolution 


* R. Baume, “ Atrophie alvéolaire précoce et Pyorrhée 
alvéolaire," Handbuch der Zahnheilkunde de Julius 
Scheff, 2e édition, vol. ii. 


SECTION III: LA PYORRHEE ALVÉOLAIRE 


méthodique peut étre observée, elle est souvent 
modifiée par des conditions accessoires qui peuvent 
en masquer les conditions réelles. 

C'est ainsi que la gingivite, que j'ai indiqué comme 
étant consécutive à la pyorrhée alvéolaire, peut se 
trouver exister préalablement au développement de 
celle-ci ; mais cela ne modifie en rien dans la réalité 
la succession des phénomènes pathologiques que j'ai 
indiqués. La seule différence réside dans ce fait 
que, dans le tableau que j’ai tracé plus haut, il peut 
s'écouler un temps plus ou moins long entre les 
phénoménes de résorption alvéolaire et la forma- 
tion du cul-de-sac, tandis que, si la gingivite existe 
préalablement à la résorption alvéolaire, la forma- 
tion de ee cul-de-sac suivra immédiatement la pro- 
duction de la résorption alvéolaire sénile précoce, et 
voilà pourquoi un grand nombre d'observateurs, 
ne voyant que la gingivite préalable, rattachent 
uniquement à cette gingivite la formation du cul- 
de-sac gingival dont la production, je pense l'avoir 
démontré, est un phénoméne préparé par des 
causes beaucoup plus complexes et profondes que 
le simple phénoméne local qui saute aux yeux à 
l'observation de la maladie confirmée. Ce sont 
justement ces causes profondes qui expliquent 
pourquoi une gingivite ne sera jamais suivie de 
pyorrhée chez tel individu qui présente cepen- 
dant toutes les conditions d'infection locale 
requises, alors que cette maladie évoluera chez 
tel autre qui pourra ne présenter que des condi- 
tions infectieuses et inflammatoires beaucoup 
moindres. 

Tant que dans une gingivite manquera le facteur 
essentiel de la pyorrhée, la résorption alvéolaire 
précoce, cette maladie n’eclatera pas, méme 
parfois chez un individu ágé qui se trouvera étre 
exceptionnellement jeune de par ses bords alvéo- 
laires. 

C'est aussi pourquoi tel individu dont la bouche 
est sale, les gencives enfiammées depuis trente 
ou quarante ans sans que ses dents aient présenté 
jusqu'alors quelque trouble apparent dans leur 
vitalité et leur résistance mécanique voit se 
développer un beau jour une pyorrhée caractérisée 
parce qu'une résorption alvéolaire précoce, liée à 
quelque trouble constitutionnel général, s'est 
développée chez lui. A ce moment, la gingivite 
préexistante souvent depuis l'enfance, et qui 
n'avait pas amené néanmoins jusque-là de trouble 
profond des articulations alvéolo-dentaires, s'as- 
socie immédiatement à la résorption alvéolaire 
sénile précoce pour amener la pyorrhée à sa 
période d'état avec une rapidité d'autant plus 
grande que le terrain infectieux local était mieux 
préparé. 

Comme on le voit, dans ce tableau qui répond 
trés exaetement aux données cliniques, les divers 
éléments invoqués comme causes de la pyorrhée 
trouvent done leur place logique dans l'évolution 
de la maladie et l'on y voit clairement, je pense, 
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la subordination de tous les autres phenomenes à 
la .résorption alvéolaire sénile précoce, lésion 
initiale. Mais dans ce cadre si compliqué oü 
les lésions peuvent presque instantanément se 
surajouter l'une à l'autre et en quelque manière 
se confondre dans une évolution commune on 
s'explique qu'il ne soit pas toujours aisé d'établir 
la part qui revient à chacun des éléments en cause 
et surtout leur ordre de succession. 

Pour cela, il faut comme je me suis efforeé de le 
faire, étudier la pyorrhée à une époque suffisam- 
ment précoce et chez des individus où elle n'est 
pas encore associée à des phénoménes secondaires 
qui ne sont que des complications de l'affection 
premiere. 


39 PARTIE 


CHAPITRE I 
LA PROPHYLAXIE DE LA PYORRHÉE ALVÉOLAIRE 


La plupart des auteurs qui ont écrit sur la 
pyorrhée détiennent tous une part de vérité 
quant aux causes prédisposantes qui jouent parfois 
un róle apparent assez grand pour masquer presque 
complètement la cause initiale et cela d'autant 
plus qu'il est incontestable que le traitement de 
cette cause adjuvante (rupture d'équilibre articu- 
laire, gingivite, etc.) a une influence considérable 
sur l'amélioration de la pyorrhée. 

C’est qu'en effet la pyorrhée étant constituée 
par sa lésion premiére, la résorption alvéolaire 
précoce ne passerait pas à la période d'état, 
celle qui marque l'état grave de la maladie, si 
aueune des causes adjuvantes locales n'inter- 
venait. 

C'est pourquoi, bien que cette maladie soit de 
cause générale, la lutte contre ses causes ad- 
juvantes locales a une telle influence dans sa 
prophylaxie. 

1°. Les causes générales. Combattre les causes 
générales est une besogne délicate et variable 
suivant les divers états généraux susceptibles 
de provoquer la résorption alvéolaire précoce 
et dans ce traitement le dentiste sera souvent 
un utile collaborateur du médecin ne serait-ce 
qu'en lui signalant l'apparition de ce phenomene 
pathologique indice d'un état diathésique parti- 
culier. 

Je ne puis m'étendre ici sur ce traitement 
général qui variera évidemment avec la cause qui 
aura provoqué la résorption alvéolaire; ce traite- 
ment a une grande importanee tant au point 
de vue de la santé générale qu'au point de vue 
de la santé locale, puisque nous avons montré 
que la pyorrhée est à marche lentement pro- 
gressive tant que subsistent les causes générales 
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qui ont provoqué la résorption alvéolaire sénile 
précoce. d 

Mais si ce traitement général est important et s'il 
ne doit pas étre négligé, il faut bien reconnaitre que, 
dans l'état actuel de nos connaissances, il ne pourra 
avoir qu'une influence restreinte et en tout cas 
éloignée sur les lésions une fois constituées. Par 
contre, la proscription de toutes les causes adju- 
vantes de la pyorrhée et le traitement local tout 
entier entre les mains du dentiste auront les plus 
heureux effets sur l'évolution de la maladie soit 
en l'empéchant de passer à la période d'état, soit, 
si celle-ci est constituée, en en faisant disparaitre 
les éléments secondaires et en rétablissant . la 
santé et le fonctionnement de la dent. dans la 
mesure oü l'état de destruction des tissus le 
permet. 

2°, Les causes locales. On sait la gravité de 
la pyorrhée à la période d'état. C'est donc à la 
prophylaxie des eauses locales que le dentiste devra 
s’attacher avec une rigueur toute particulière. 
En cette matiére son róle est considérable et j'ai 
le regret de constater qu'il le néglige le plus souvent, 
par ignorance de la pathogénie vraie de la maladie 
qui l'empêche, notamment en ce qui concerne les 
soins hygiéniques préventifs à préserire à ses 
patients, de leur donner les indications qui leur 
permettraient souvent d'éviter le développement 
de cette maladie redoutable par ses conséquences 
locales. 

C'est ce dernier point que je voudrais développer 
en terminant ce travail, car il est la conclusion 
logique des déductions pathogéniques que j'ai 
développées un peu trop longuement peut-étre, mais 
dont l'importance au point de vue de la prophy- 
laxie me parait telle que j'y insiste avec toute 
lardeur d'une conviction basée sur l'observation 
minutieuse et suivie d'un grand nombre de 
patients. 

Il résulte des considérations que je viens de 
développer que la prophylaxie doit s’attacher plus 
particulièrement à deux points: combattre les 
causes traumatiques et combattre les gingivites 
et l'infection dont elles sont l'expression. 

Je ne m'étendrai pas longuement en ce qui 
concerne la prophylaxie des causes traumatiques 
où tous les auteurs sont d'accord, je me bornerai à 
dire que le dentiste doit veiller à la proseription de 
toutes les causes qui peuvent amener une rupture 
de l'équilibre articulaire des dents et favoriser 
la résorption alvéolaire précoce ; mais ce n'est 
pas seulement au moment oü les patients sont 
plus particulièrement exposés à la maladie de par 
leur áge qu'il convient de veiller sur ce point, c'est 
aussi et surtout à partir de la jeunesse en corrigeant 
toutes les malpositions des dents et en pratiquant 
de la facon la plus large le traitement conservateur 
des organes dentaires. On ne doit jamais perdre 
de vue que la perte d'une seule dent dans la 
jeunesse, qui pourra ne pas entrainer de gros in- 
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convénients apparents durant vingt ou trente ans, 
pourra étre, à un moment donné, la cause provo- 
catrice du développement d'une pyorrhée qui 
emportera successivement. toutes les dents de la 
bouche si un traitement approprié, souvent long et 
difficile, n'est pas appliqué. Une attention par- 
ticulière sera apportée à la confection des obtura- 
tions qui devront toujours s'attacher à reconstituer 
la forme des dents et par-dessus tout à maintenir 
leurs contacts proximaux. | 

Toutes ces précautions auront pour effet, nous 
Pavons vu, d'écarter les causes qui favorisent la 
résorption alvéolaire. i 

Tous les dentistes sont d'accord en ce qui con- 
cerne limportance des soins hygiéniques de la 
bouche pour éviter son infection et les gingivites 
qui en sont la cause ; mais par la méconnaissance 
du mécanisme réel par lequel se développe la 
pyorrhée, ils n'apportent pas suffisamment d'at- 
tention à certains points particuliers qui sont 
la eause du développement de cette affection 
chez les gens qui se brossent régulièrement les 
dents et chez lesquels par conséquent, si la résorp- 
tion d'ordre constitutionnel ne peut étre évitée, 
la pyorrhée ne devrait jamais passer à la période 
d'état. 

3°. Comment se développe la pyorrhée chez les 
gens qui cependant se brossent les dents. Pour me 
faire mieux comprendre je reprendrai l'exemple 
clinique que j'ai pris au cours de mon exposé. Il 
s'agit si on se le rappelle d'un individu ayant 
toutes ses dents saines, normalement rangées et 
bien entretenues ; à vingt ans, nous l'examinons, 
ses insertions gingivales sont parfaites et nous 
ne pouvons passer sans une légère effraction méme 
avee des instruments trés fins dans ses espaces 
interdentaires qui sont exactement remplis par les 
bourrelets gingivaux normaux. 

A quarante ans, nous réexaminons ce méme 
patient qui est légérement arthritique, mais dont 
les dents sont toujours saines et normalement 
rangées. Nous constatons alors qu'il est amené 
à se servir d’un cure-dents parce que des débris 
alimentaires restent après les repas dans ses 
espaces interdentaires et, alors que vingt ans 
auparavant nous ne passions qu'avec peine entre 
ses dents, nous constatons que l'on y pénétre 
facilement et avec des instruments relativement 
volumineux. Nous constatons également que le 
collet normal des dents n'est plus en rapport avec 
l'insertion de la fibro-muqueuse gingivale et que 
le cément se trouve mis à nu dans une certaine 
étendue, mais il n'existe aucun cul-de-sac 
gingival. 

Nous avons dit que cet individu était atteint de 
pyorrhée alvéolaire à la première période puisqu'il 
présentait de la résorption alveolaire sénile 
précoce. Voyons maintenant comment cette 
pyorrhée va évoluer vers la période d'état et ce 
tableau clinique sera, je pense, la meilleure illus- 
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tration à donner à ce développement concernant 
la prophylaxie de la maladie. 

Nous avons pris comme exemple un individu se 
brossant réguliérement les dents. Si done, la 
bouche étant à quarante ans dans l'état que nous 
avons décrit, il continue à se brosser réguliérement 
le collet gingival de ses dents avec le méme soin 
qu'autrefois, il ne résultera aucun inconvénient 
grave de cette résorption alvéolo-gingivale ; la dent 
conservera sa solidité à peu prés normale méme 
avec une résorption assez étendue ; la gencive non 
enflammée restera solidement attachée au nouveau 
collet de la dent au niveau duquel il n'y aura aucune 
suppuration. 

Mais à ce moment, ces conditions d'hygiéne sont 
difficiles à réaliser pour des raisons multiples : 
(a) Le c&ment de la dent est souvent légérement 
sensible surtout si le malade continue à se servir 
d'une poudre dentifrice, et c'est une raison pour 
que, instinctivement, sa brosse à dents ne passe 
pas sur les points dénudés. (b) Le nouveau 
collet gingival est, moins que le collet normal, 
soumis au nettoyage produit par l’attrition ali- 
mentaire et le frottement de la langue, des lévres et 
des joues. (c) Cette résorption étant générale- 
ment ignorée du malade, celui-ci continue à 
quarante ans à se brosser les dents comme il se 
les brossait à vingt ans ; sa brosse, par un mouve- 
ment automatique, passe toujours au méme niveau, 
si bien que le collet normal de la dent peut continuer 
à se trouver brossé d'une façon parfaite, il peut 
méme. se produire à ce niveau de l'érosion dite 
chimique par excès de brossage avec des poudres 
usantes, tandis qu’au nouveau collet gingival qui 
échappe au brossage, s’accumule du tartre et des 
dépôts de toute nature, qui vont provoquer 
la gingivite et la formation des culs-de-sac 
gingivaux par le mécanisme que nous avons 
indiqué. 

Et c’est ainsi que la pyorrhée est définitivement 
 eonstituée malgré le brossage des dents répété 
parfois trois ou quatre fois par jour avec le méme 
résultat. 

4°. De quelques erreurs de dentistes. Or il faut 
bien le dire dans un grand nombre de cas le den- 
tiste ne fait rien pour réformer ces mauvaises pra- 
tiques de son patient qui peuvent conduire celui-ci 
à la perte de toutes ses dents ; il assiste placide- 
ment au développement d’une pyorrhée carac- 

térisée, que trop souvent il se croit impuissant à 
prévenir. 

Mais, fait plus grave, non seulement il ne fait 
rien, mais encore il fait souvent pis; car, par 
‚suite d'une erreur pathogénique fácheuse, prenant 
l'effet pour la cause, il donne "A ce patient des 
conseils qui vont aggraver son état et précipiter 
l'évolution de la maladie. 

_ En effet, si le malade, remarquant la dénudation 
du collet de ses dents, demande conseil à son 
dentiste, celui-ci attribue souvent ce phénoméne 
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à un brossage excessif des dents et conseille l'emploi 
de brosses molles, parfois de pinceaux de blaireau ; 
il conseille le brossage des dents uniquement dans 
le sens vertical, qui ne nettoie justement pas la 
rainure péricervicale qui est le point de la dent qui 
a justement le plus besoin de l'étre.* De toute 
facon, le dentiste recommande à son patient d'éviter 
de se brosser les gencives, et il aggrave ainsi l'état de 
son malade chez lequel la pyorrhée va évoluer 
maintenant sans obstacle ainsi que bien souvent 
des caries du collet préparées par les érosions dues 
à la poudre. 

C'est exactement comme quelqu'un qui, à une 
personne qui perd ses cheveux par sénilité, défen- 
drait de se brosser la tête sous prétexte que c’est la 
brosse qui fait tomber les cheveux et laisserait 
ainsi s’accumuler sur la tête la crasse qui va ac- 
célérer la chute qu'il avait la prétention d’em- 
pêcher. 

Je ne voudrais pas, devant une aussi éminente 
assemblée qui compte l'élite professionnelle du 
monde entier, avoir l'air de m’attacher à des 
puérilités sur un sujet comme celui que j'ai choisi, 
mais lorsque l'on veut combattre d'une affection 
comme la pyorrhée, qui évolue d'une facon sour- 
noise et silencieuse et qui n'attire l'attention que 
lorsqu'elle est arrivée à un stade avancé, il ne 
faut pas craindre de descendre des hauts sommets 
pour s’attacher à ces petits faits de pratique 
journalière et en montrer les funestes effets sur 
le développement de la maladie. 

Lorsque le regretté W. B. Miller s'astreignant 
pendant des années à brosser des dents avec les 
diverses brosses et poudres usitees par les 
patients a montré la cause du développement 
de l’erosion dite chimique, il a plus fait pour 
la connaissance et la prophylaxie de cette affection 
que par toutes les recherches microscopiques qui 
avaient été faites par lui et par d'autres sur ce 
sujet. 

Il résulte done de l'observation attentive des 
faits que c'est par suite de ces petites causes que 
se développent les désordres graves de la pyorrhée 
dont j'ai indiqué les lésions primitives et lon 
peut formuler cet aphorisme que tous les dentistes 
doivent avoir toujours présents à l'esprit c’est que 
les culs-de-sac pyorrhéiques ne se forment autour 
d'une dent qu'autant qu'un point quelconque du 
collet gingival de cette dent ne peut être maintenu 
dans un état suffisant de propreté. 

5°, Des conseils à donner aux patients. C’est 
done par le maintien de cette propreté aussi 
parfaite que possible du collet gingival des dents 


* En effet, dans un sens la brosse passe comme un pont 
au-dessus de cette rainure gingivale et, dans l’autre sens, 
elle y refoule les débris organiques et favorise ainsi la forma- 
tion des culs-de-sac. Ce mode de brossage ne saurait donc 
être employé à l'exclusion de tout autre, d'autant que le 
brossage des espaces proximaux des dents qu'il a pour 
but d'effectuer est parfaitement obtenu par le brossage 
horizontal avec brosse dure. 
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que le dentiste combattra le développement de la 
pyorrhée et ce résultat il l'atteindra non pas 
seulement par ses actes opératoires, mais encore 
par la surveillance qu'il exercera sur les dents de 
ses patients et par les conseils judieieux qu'il 
donnera à ceux-ci. Il les engagera à lui faire des 
visites réguliéres et lors de celles-ci explorera le 
collet de toutes les dents; il leur signalera les 
points les plus vulnérables et surtout ceux qui 
sont insuflisamment brossés pour que ses patients 
puissent réformer des habitudes vicieuses d'un 
brossage fait d'une façon trop automatique ; il leur 
montrera l'importance du brossage de ce collet 
gingival qui se trouve modifié par l’âge ou la con- 
stitution générale ; il leur montrera que la brosse 
à dent doit toujours suivre ce collet au fur et à 
mesure qu'il remonte le long de la racine par suite 
de cette sénilité précoce dont il leur expliquera la 
nature et qui n'est modifiable que par un traite- 
ment général dont les effets ne peuvent étre que 
lents à se manifester ; il leur montrera que cet 
état général de leur constitution et de leur bouche 
n'aura d'effets graves pour leurs dents que s'ils 
négligent cette propreté du collet gingival et que la 
dénudation des racines qu'ils présentent n'est pas 
un effet du brossage, bien au contraire, mais 
un effet de la maladie générale ; il leur dira enfin 
que, la maladie existant, le seul danger réside dans 
l'absence de parallélisme entre la résorption osseuse 
et la résorption gingivale, et qu'il faut se résigner 
à avoir des dents un peu dénudées au collet mais 
saines et solides plutót que des gencives moins 
résorbées mais avec des dents branlantes dont 
l'état s'aggrave tous les jours. 

La plupart des patients, pour peu qu'ils soient 
un peu soigneux de leur bouche, comprennent 
aisément ces explications, en saisissent l'importance 
et s’attachent à réaliser le but qu'on leur a signalé 
paree qu'ils en ont compris le motif et qu'ils se 
sentent directement intéressés à cette réalisation. 
Trés rapidement, l'amélioration de l'état de leurs 
gencives, la disparition de la sensibilité du collet 
des dents (pourvu qu'ils n'emploient pas de poudre, 
páte ou savon) ne tardent pas à leur montrer 
l’excellence d'un traitement dont ils ne manque- 
ront pas de remercier leur dentiste. 

Il est un point encore sur lequel il convient 
d'attirer l'attention des patients, c'est que l'état 
d'une dent pyorrhéique s'aggrave d'autant plus 
que la mastication ne s'exeree pas sur cette dent. 
En dehors done des restaurations prothétiques 
qu’il peut y avoir intérêt à prescrire aux pyor- 
rhéiques, il faut leur montrer qu'ils ne doivent pas 
éviter de mastiquer sur une dent parce qu'elle 
présente une légère sensibilité par suite de très 
légéres poussées inflammatoires, qu'au contraire, 
en insistant un peu, ils verront cette sensibilité 
disparaitre au bout de quelques instants et que 
la mastieation se fera alors sans effort ; la nutrition 
des tissus alvéolaires se trouvera améliorée par 
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cette pratique au lieu de se trouver amoindrie par 
Vinactivité de l'articulation. 


En terminant ce travail, je n'ai pas la prétention 
d'avoir tranché les nombreux problèmes posés par 
la pyorrhée alvéolaire, mais je pense avoir rempli 
mon but, qui était d'apporter un peu d'ordre et 
de clarté dans les éléments d'apparenee contra- 
dictoire fournis par les travaux de mes devan- 
ciers.. 

M'appuyant sur le terrain qui m'est le plus 
familier, celui de l'observation clinique, que je 
vous ai montré être d'accord avec les plus récents 
travaux d'anatomie pathologique, j'ai cherche à 
établir les rapports de ces divers éléments entre 
eux et à vous exposer enfin ce que je crois étre 
l'évolution logique et vraie de la maladie. 

Je considére qu'une conception exacte du 
développement de la pyorrhée est intimement lié 
à sa prophylaxie. C'est pourquoi je serais tres - 
heureux, si l'exposé que je viens de vous faire 
pouvait apporter une contribution utile à l'étude 
de cette maladie et à la lutte contre une affection 
qui fait le désespoir des patients qui en sont at- 
teints. 


CONCLUSIONS 


1°. On entend sous le nom de pyorrhée alvéo- 
laire une maladie caractérisée, à sa période d'état, 
par la presence d'un cul-de-sae gingival plus ou 
moins profond au collet de la dent avee dénudation 
correspondante de la racine dans toute la portion 
en rapport avec le cul-de-sac. 

2°. Les abcès péricémentaires sur dents vivantes 
ne sont pas düs à des tophus goutteux ; ce sont 
des abcés pyorrhéiques formés dans un cul-de-sac 
serpigineux dont l'ouverture au collet se trouve 
méconnue en raison de son siege qui est situé en un 
point éloigné de l’abees gingival. 

39. Les lésions initiales de la pyorrhée alvéolaire 
ne peuvent étre déterminées que par l'étude de la 
maladie à sa période de début, c'est-à-dire à 
une époque oü elles ne sont pas masquées par 
d'autres affections associées à celle-ci. 

4°. La résorption alvéolaire sénile précoce de 
l'alvéole est la lésion initiale de la pyorrhée, celle 
qui est constante et précède toutes les autres, 

5°. Cette résorption est de cause absolument 
générale puisqu'elle peut évoluer indépendamment 
de toute cause locale. . 

6°. Toutes les eauses locales invoquées eomme 
cause de la pyorrhée alvéolaire ne sont que des 
causes adjuvantes puisqu'elles peuvent exister 
sans pyorrhée et que celle-ci, à sa période de début 
notamment, peut exister en dehors d'elles, ee 
qui serait inadmissible si elles jouaient le róle de 
eauses primordiales. 

7°, En dehors de toute cause adjuvante locale, 
la pyorrhée est à marche lentement progressive 
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tant que subsistent les causes générales qui pro- 
voquent la résorption alvéolaire sénile précoce. 

8?. La pyorrhée est constituée par sa lésion 
premiére, la résorption alvéolaire précoce, mais 
elle ne passerait pas à la période d'état, celle qui 
marque la période grave de la maladie, si aucune 
des causes adjuvantes locales n'intervenait pour la 
compliquer. 

9?. Le traitement prophylactique de la pyorrhée 
s'attachera done, en outre du traitement général, 
à la proscription de toutes les causes adjuvantes 
(rupture d'équilibre articulaire, infection, gingi- 
vites etc.). 

10°. Le fonctionnement normal des dents at- 


P 


teintes de pyorrhée est un élément favorable à leur 
résistance organique, il devra toujours étre rétabli 
s'il est détruit. 

11°. L’hygiène des pyorrhéiques devra toujours 
s'inspirer de ce principe essentiel, que les culs-de-sac 
pyorrhéiques ne se forment autour d'une dent 
qu'autant qu’un point quelconque du collet 
gingival de cette dent ne peut étre maintenu dans 
un état suffisant de propreté. 

12°, Le dentiste doit donc faire l'éducation de 
ses malades dont le concours est indispensable 
dans la prophylaxie de la pyorrhée et par une 
surveillance régulière traiter les plus légères com- 
plications de la maladie. 


REPORT ON 
THE INFLAMMATORY DISEASES OF THE GINGIVAL 
MARGIN AND PERIODONTAL MEMBRANE 
(PYORRHXEA ALVEOLARIS) 


DEALING WITH THE CLINICAL SIGNS, LOCAL TREATMENT, 
TREATMENT BY IONIC MEDICATION AND VACCINES 


By T. SYDNEY SMITH, D.D.S., Paro ALTO, CALIFORNIA 


Nore.—This report is a compilation by means of direct quotation and, for brevity, summaries of the most 
recent methods employed in the treatment of pyorrhcea alveolaris in America, supplemented by the writer’s 
own research and experience 


(The small figures in the text refer to the Bibliography at the end of the paper) 


Introduction. It is necessary at the outset 
to review a few important facts regarding the 
supporting structures of the teeth when they 
are in a normal condition, in order that sufficient 
importance may be attached to even the slightest 
pathological changes which occur in them. 

When the supporting structures of the teeth in an 
adult mouth are normal the gingivæ are thin and 
conform to and slightly overlap the gingival margin 
of the enamel on the lingual and labial sides of the 
teeth, but are longer on the proximal sides. The 
septal tissues at these points not only completely 
fill the interproximal spaces to prevent the lodging 
of food, but form a perfect series of inclined planes 
to slide the food safely over the deeper tissues. 
These septal tissues require much of this sort of 
frietion to strengthen and cleanse them. The 
alveolar structures exist primarily for the support 
of the teeth, but secondarily to maintain the 
form of the overlying tissues. It can readily 
be seen from this description that these tissues 


must have this exact form to permit them to 
perform their functions, for if the gingive should 
be swollen, or the septal points shortened, they 
at once form an obstruction to the food and are 
constantly bruised by it. Furthermore, the need 
for this exact form does not lessen as we advance 
in age. Figs. 7 and 8, which appear later, show 
very clearly the tremendous effort which Nature 
puts forth to retain these tissues. In this case 
the septal points retained almost their normal 
form in spite of the fact that the patient was over 
90 years of age, and that the lingual portion 
of the gingivæ had been seriously affected by the 
wearing of a partial plate. 

The first shortening of the gingivæ to conform 
with the margin of the enamel after the teeth 
erupt is a normal physiological process, and should 
be spoken of as the maturing of the gingivæ. But 
any further loss of these tissues is always the 
result of pathological changes and should be 
referred to as recession. Although the gingivæ 
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are very closely drawn around the margins of the 
enamel, they form no vital attachment to 1b. 
There is, therefore, a shallow fissure around the 
neck of each tooth. The writer has called this 
“The Gingival Suleus."! The floor of this sulcus, 
if normal, is formed by the attachment of the 
pericemental fibres to the gingival margin of 
the cementum. "The surface of the enamel even 
on the most perfect teeth does not possess a 
sufficient polish when it first erupts to keep it 
from lodging debris and permitting a rapid 


development of micro-organisms on its surface. 


In many cases it is so rough that the imbrica- 
tions irritate the overlying tissues. When normal 
the gingivæ and surrounding gum tissue art 
always pink. 


(a) CLINICAL SIGNS 


It is evident, therefore, that the slightest 
change in either the form or colour of the gingivæ 
is the result of some irritant or infection, and 
is the first sign to be detected of some gingival 
disease. In early life this slight inflammation 
frequently increases until the septal points become 
very hyperemic. They may even become so 
extremely hypertrophied as to cover much of the 
labial portion of the crowns, although at this 
stage there is seldom much caleulus. But even 
in this hypertrophied condition the floor cf the 
gingival suleus may not extend below the normal 
line for a considerable time, yet, if this continues, 
the pericemental fibres gradually become detached 
from the cementum, thus forming pockets of 
varying depths. Long before these conditions 
are established the alveolar process becomes a 
point of attack. In fact, as soon as the slightest 
inflammation oceurs in the gingivæ the margin of 
the process begins to absorb. This is very im- 
portant to remember, as the first absorption 
which takes place in the margins of the alveoli 
is difficult to detect until much damage has 
resulted. 

In other cases this infection develops into an 
inflammatory uleerative type causing a rapid 
absorption or recession of the margin of the 
gingivæ, thus preventing the formation of deep 
pockets. In these cases the tissues have a bright 
red colour and are painful to the touch. This 
uleerative condition is usually found on the 
labial surfaces, and seldom involves the entire 
circumference of the gingive around the affected 
tooth. At this stage a little calculus may be 
present. 

Sometimes the incipient inflammation is followed 
by an atrophied condition such as we occasionally 
find in the tissues around the upper anterior 
teeth. While these tissues continue to recede 
they are abnormally pale and free from pus. 
The cementum which is uncovered in this way 
appears perfectly clean, but a sharp instrument 
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reveals a thin, hard, glassy coat of calculus on 
its surface. Another type of atrophy, quite 
generally distributed throughout some mouths, 
is to be found where the gingival inflammation 
has caused an absorption of the alveolar margins 
without a marked infection and formation of 
pockets. These tissues have a lifeless appearance 
which indicates the lack of sufficient stimulation. 
As this atrophy advances the teeth become loose, 
and the result is an acute inflammation and forma- 
tion of pus. There is seldom much calculus in 
this variety. 

Perhaps the most common in adult life is the 
type which forms deep pockets around the roots, 
especially on the proximal surfaces, and leaves 
the tissues more or less normal in form, except 
for the loss of the septal points. The overlying 
tissues are usually a dark bluish-red, which colour 
is a positive indication of serumal . calculus. 
Sometimes, however, these tissues remain perfectly 
normal in colour, and the presence of the pocket 
can only be detected by the aid of an exploring 
instrument. 

Salivary calculus may be present at any time 
during life. It never penetrates deeply beneath 


Fic. 1. Salivary calculus removed from 
buccal surface of upper first molar. 
A. Gingival line. B. Occlusal edge. 
C. Portion adhering to enamel. D, Por- 
tion covering the gum. 


the margins of the gingivæ, and may even over- 
lap the surrounding gum tissue as shown in Fig. 1. 


(b) LOCAL TREATMENT 


Preparation of Mouth. Several distinct methods 
are employed in preparing the mouth for surgical 
treatment. Dr. J. D. Patterson,” of Kansas City, 
Missouri, advocates thorough washing. First he 
has his patient rinse his mouth with warm water, 
gradually increasing the temperature to 140° F. 
This is followed by rinsing with Dobell’s solution. 
The operator is then to use a syringe with strong 
force (first using a blunt point and following with 
a slim point which will enter the deep pockets) 
and flush out all inflammatory products which 
are movable. 

Dr. Eugene S. Talbot, of Chicago, Illinois, 
believes in thoroughly sterilizing the mouth he 
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uses for this purpose a preparation which he calls 
iodoglycerole : 


Zinc iodid 15 parts 
Water . : : ec 2 : Lo Car 
Iodin . : - e S > SA A 
Glycerin : g ; : 4 50 


This treatment, he says, ** consists of an applica- 
tion to the mouth, gums, mucous membrane, and 
teeth of a germ destroyer every other day until 
the parts are in an aseptic condition as far as 
possible.” Again he states: “ Having destroyed 
the germs in the mouth and about the teeth by 
the free use of iodoglycerole, the tartar may be 
removed without fear of infecting the tissues and 
with a large degree of comfort to the operator 
on account of a clean mouth." 

Dr. Thomas B. Hartzell,^ of Minneapolis, 
Minnesota, has a very different method. He 
says: “The operator should begin his treatment 
by rendering the surfaces of such teeth absolutely 
smooth by the use of sharp planes, fine stones, 
disks, abrasives, and such polishing materials as 
will give the highest glaze and most brilliant 
sheen possible. This work should be undertaken 
before the pyorrhoea pocket itself is disturbed, 
for the very simple reason that, if pumice or fine 
silex is used in polishing the teeth, this material 
will find its way into the pyorrhoea pockets that 
have been opened up by instrumentation." 

Treatment of the surfaces of the roots. Considerable 
differences of opinion exist regarding the methods 
which should be employed in preparing the 
surfaces of the roots in the treatment of pyorrheal 
pockets. The majority, however, favour surgical 
treatment. The recent investigations of Dr. 
Hartzell 5 have thrown valuable light on the 
exact condition which exists in denuded cementum, 
and leave but little doubt as to the methods 
which should be employed in preparing it for 
the attachment of the surrounding tissues. He 
writes: “ The cementum comprises three easily 
distinguishable layers, namely, the pitted surface, 
then a hard layer upon which the pitted layer 
rests, which separates it from the thick layer of the 
cementum proper, which, as we all know, contains 
lacunæ, connected by branching canaliculi.” In 
describing the treatment which is necessary for 
the root surface Dr. Hartzell ® says: ‘ The aim 
of the operator in this type of root-surface surgery 
should be to cut away from the root all evidence 
of this outer rough coat, in which the suspensory 
ligament of the joint has its insertion, and he 
should attempt to do this in such a way as to leave 
a brilliant, gleaming, polished surface. When 
onee he has uncovered that surface he should 
stop instantly, lest he cut through the denser 
layer of the cementum, and expose to subsequent 
infection bone-cells in the underlying spongy 
portion of the cementum." Fig. 2 illustrates this. 

Dr. M. H. Fletcher, of Cincinnati, Ohio, has also 


thrown new light on the rebuilding of cementum. 
Figs. 3 and 4 show sections which he prepared 
from a root which had been broken beneath the 
margin of the gum in an attempt at extraction. 
In this case the tissues formed a vital attach- 
ment to the broken end of the dentine, and con- 
siderable cementum was formed over this surface. 
Undoubtedly the pulp had been vital. 

A method which is still extensively practised is 
the polishing of the cement surfaces with pumice 
after the surgical work is completed. This is 
accomplished by the aid of an orange-wood stick 
in order to carry it to the extreme depths of the 
pocket. It is difficult at this time to find out 
who first advocated this method. 

Dr. Talbot * recommends a gradual method for 
removing the deposits from the cementum, as 
follows: ‘ After the visible deposits have been 
removed give the gums another treatment of 
iodoglycerol, allowing it to extend along the roots 
of the teeth under the gums... . Make an 
appointment the second day after the first opera- 
tion. By that time the gums will be contracted 
considerably, and more deposits can be seen and 
removed. Continue this method until the gums 
are healed. Clean and polish the teeth with the 
dental engine, or otherwise, and make another 
application of iodoglycerol. Pay no attention to 
pus or pus pockets if present. The process of 
repair and the iodoglycerol applications will 
take care of them; the idea is not to injure, 
irritate, or infect the structures under the gum 
margin." 

Various acids have been used from time to time 
for the removal of calcareous deposits from the 
surface of the cementum. One which has been 
extensively used of late was recommended by 
Dr. Joseph Head, of Philadelphia, Pennsylvania. 
He calls it Hydrogen Ammonium Fluorid and 
states that “it will dissolve tartar and not 
dissolve enamel, cementum, or pericementum." 
In recommending its use he adds: "It softens 
lumps of tartar so that they can readily be re- 
moved by the scalers, and it dissolves any 
microscopie bits that are overlooked by the 
instrument." 

Dr. Friedrich Hecker,? of Kansas City, Missouri, 
states that “the process of scaling is made very 
much easier if the following is applied with a capil- 
lary pipette : 


Phloroglucin 1 gm. 
Sulphurie acid 15 c.c. 
Distilled water 100 c.c. 


The phloroglucin prevents a destructive action 
of the acid on the organic substances of an area 
thus treated. The advantage of the solution 
can be readily seen by this action. The solution 
loosens the deposit and makes its removal an 
easier matter than when an instrument is used 
without it. The acid solution is placed in the 


O 
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pockets several times while scaling the root. It 
is impossible to say how many applications of 
this acid solution should be made. "The operator 
must use his own judgment in its application." 

Methods of treating the separated soft tissues. 
At present we are far from agreeing on any one 
method of treating these soft tissues. Dr. 
Patterson 1° emphasizes the importance of pro- 
tecting the gingival margin; he says: “In all 
operations involving the gingival tissue it is 
extremely important that the rope-like border 
surrounding the cervix of the tooth be not severed 
or mutilated, on account of the fact that with 
serious lesion it recovers slowly and is seldom 
reproduced like the original." 

On the other hand, Dr. Talbot !' recommends 
a drastic method, remarking that “laceration 
of the gums in performing this operation is de- 
sirable. It removes the excess of stagnant blood 
from the tissues and greatly assists in restoring 
normal circulation.” 

Dr. Hecker 12 advises irritating these tissues 
with medicinal agents, and says: “ The tartar 
having been removed from the root of the tooth, 
the next step is to rid the lining of the pocket of the 
epithelium, because no union can occur between 
the gum and the peridental membrane unless a 
raw bleeding surface is present." He advises the 
use of a normal solution of potassium hydroxide or 
antiformin for this purpose, these to be neutralized 
in from one to three minutes with an N/10 hydro- 
chloric acid solution. 

Dr. Jules J. Sarrazin, of New Orleans, 
Louisiana, says: “ If access to the inside of the 
pockets is difficult, a few packings with bismuth 
paste, repeated as often as every twenty-four 
hours, will after a few days distend the soft 
tissues." 

The treatment of the alveolar process. The 
majority of operators favour light curettement 
where exposed margins of bone are found in 
deep pockets. Dr. Talbot,!? however, believes 
we should carefully avoid touching the bony 
structures, saying: “Always bear in mind not 
to carry the instrument up to the peridental 
membrane and alveolar process, thus injuring or 
infeeting these structures with pus germs." 

On the other hand, Dr. Fletcher !5 contends 
that these diseases are chiefly located within the 
bone, and therefore designates it '* Alveolitis." 
He uses special bone burrs for the removal of these 
diseased portions. In this connexion he says: 
‘ On account of proximity to the floor of the nose, 
the antrum, and the roof of the mouth, necrotic 
and suppurative alveolitis may be more serious 
in the upper than in the lower jaw, since all 
these cavities may be involved singly or at once. 
It has fallen to my lot to be obliged to remove 
much of the alveolar process and to excavate 
more or less extensively into the cancellous bone 
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of the superior maxillary. My records show 
that in the past twenty-two months I have treated 
112 patients with necrotic and suppurative 
alveolitis. 'This does not include patients in 
whom moderate amounts of tartar have been 
removed and the teeth polished. Out of these 
112 patients, in 13 the antrum was perforated ; 
17 had acute osteomyelitis; in 8 a considerable 
portion of the alveolus and bone from the maxilla 
was removed; 5 had symptoms approaching 
tic-douloureux ; and all required more or less 
curetting of the alveolar process and maxilla." 

Treatment immediately following surgical work. 
Numerous treatments are recommended for the 
wound after the surgical work has been completed. 
One of the most conservative among these is 
that advocated by Dr. Fletcher :6 in which he 
strongly advises the preservation of the blood to 
form a clot. He believes, however, in first using 
an antiseptic solution to remove the cuttings, 
saying: * After curetting and burring have been 
done, the cavities should be washed out with a 
warm antiseptic solution to remove the cuttings. 
The blood should be allowed to clot in the cavity. 
My plan is to be careful not to disturb the blood- 
clot so long as it remains aseptic. If there is a 
tendency for pus to form, the wound should be 
washed out every one, two, or three days, ac- 
cording to conditions, and, if pus continues after 
ten days, a second, third, or even more attempts 
must be made to remove the offending material. 
Aseptic blood-clot is Nature's ‘false work, or 
scaffolding on and into which she builds all new 
tissues, no matter of what kind. The less the 
healthy clot is disturbed, the more prompt is the 
repair. In the blood-clot is formed the granula- ` 
tion tissue of repair, which is the second stage 
of the building of new tissues. Any disturbance 
to these granules is also a hindrance to repair; 
hence packing is seldom called for." 

Dr. Robin Adair,!” Atlanta, Georgia, believes 
in the blood-clot, and recommends a sealing agent 
for protecting it. In preparing the tissues for this 
sealing agent, he sprays or washes out the wound 
with warm water, normal salt solution, or some 
antiseptic mouth-wash. In all cases the entire 
pocket is to be washed out; he further says: 
* Plenty of solution should be used ; a full spray 
bottle is not too much for each tooth." Dr. 
Adair also recommends a pressure fountain 
syringe for this purpose, and states that a quart 
of normal salt solution should be used in this 
manner. He explains the need of this treatment 
by saying: "We do not use any solution which 
would tend to destroy or prevent organization 
of the clot. It would be preferable not to wash 
out the pockets after instrumentation were it not 
for the fact that loosened scales of deposit might 
remain to become reattached and give future 
trouble. If nothing stronger than the solution 


Fra. 2. Surface of cementum. 
(2) Cut too deep. (3) Planed just right. 


Fic. 3. Section of root showing growth of 


cementum over broken end of dentine. 
C. Cementum. H.C. Hypertrophied ce- 
mentum. D. Dentine. P.D. Peridental 
membrane forming cementum on broken 


surface of dentine. P. Pulp canal. 


Fic. 4. Decalcified section of same root. 


(1) Untouched area 


D. Dentine. 


C. Cementum filling the pulp chamber and root canal. 
=” D.D. Peridental membrane adhering to the surface of 


:* the newly formed cementum where the latter has 
*;* become attached to the broken surface of dentine. 


"A P.C. Pulp chamber. 


x 100. 
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named be used for irrigation, we find that we 
have as good blood-clot as though the thorough 
washing had not been done." He makes no 
mention after this of starting a fresh hæmorrhage, 
but, on the contrary, speaks of immediately 
drying the gums and applying the sealing dressing. 
This preparation, as formulated by Dr. Adair, 
consists of two parts. Number one is composed 
of iodine erystals dissolved in a little beechwood 
creosote. This is applied to the dried margins of 
the gums and necks of the teeth, allowing a few 
moments for absorption to take place. These 
surfaces are then freely painted with number two 
dressing, which consistsof tannic acid and glycerine. 
When the saliva comes in contact with these 
dressings they form a membranous coating 
similar to collodion, and cannot be removed from 
the gums for twenty-four hours, after which 
time it loosens and comes off like rubber dam. 
It should be thoroughly removed each day by 
gentle massage with a soft tooth-brush moistened 
in hot water. He continues: “A strand of flat 
floss silk saturated with dentifrice is then to be 
passed between the teeth, and the mouth sprayed 
with some mouth-wash. Numbers one and two 
dressings should again be applied.” He then 
adds: “ After a week's treatment it is not always 
necessary to use number one, as the septie con- 
dition is under control, and the subsequent appli- 
cations may be of number two alone." He also 
makes the statement that “this dressing draws 
the gums to the teeth ; food, saliva, and toxic 
products are thus excluded. The blood-clot in 
pockets is protected until organized into new 
tissue." 

Dr. Hartzell 18 also strongly advocates pro- 
tecting the blood-clot, and favours Adair's sealing 
preparation for this purpose, but also advises 
the use of sandarac varnish, which, he says, “is 
applied to the tooth surface and gum after drying 
with the air-blast. This varnish will be retained 
for some time, thus closing the pocket to the 
fluids of the mouth." 

Dr. Hecker : says: ‘‘ When the treatment 
of the pocket with the alkalies and the acid is 
completed, a cataract knife is passed into the 
pocket and the adhering fibres of the peridental 
membrane which form the boundaries of the 
pocket are loosened and cut. The object of this 
step is to induce the regeneration of the fibres 
and their attachment to the root and the gum 
which overlies the pocket. This step having been 
completed, draw a small amount of balsam of Peru 
containing soudan III* into the pipette, again 
pass the pipette into the deepest portion of the 
pocket and discharge its contents. The pipette 
is then withdrawn ani a pledget of cotton is 


DIICHR 
l gm. 


* Balsam of Peru 
Soudan III. 
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placed on the gum overlying the pocket." He 
makes no further mention of local treatment. 

Many of our leading operators still believe in 
the use of acids immediately after the surgical 
work. Various acids have been recommended 
from time to time for this purpose. 

Dr. Rudolph Beck,?? of Chicago, Illinois, recom- 
mends the use of a bismuth paste. His formula 
is : 


per cent. 
Bismuth subnitrate : ; 30 
White wax (melting-point). . : à : 5 
Paraffin : : . 5 2 A 5 
Vaseline : r 373000 


Mix while boiling. 


The paste is injected into the pockets with a 
metal syringe having a fine, tapering silver 
point. This, he says, “may be done before 
the deposits are removed. At the next sitting 
remove the deposit and re-inject the paste." 

Dr. Wm. F. Dunlop,?! of New York, recom- 
mends the use of ethyl borate gas; he states: 
“ Before applying the gas it is first necessary to 
remove the original cause of the disease, viz. 
the local irritation. . . . I use the ethyl borate 
gas under pressure, which is introduced by means 
of a small needle at the free margin of the affected 
gums. . . . This gas, being carried into the tissues, 
is robbed of its oxygen, and the solids are pre- 
cipitated into the tissues, causing an inflammation, 
which brings blood to the parts, the same as any 
other irritation will cause an influx of blood, but 
with the difference that in this case the tissues 
are thoroughly oxygenated and circulation is 
re-established, the cyanotie condition disappearing. 
_ . . I believe that this gas cures by virtue of its 
burning up dead matter and its stimulation of 
blood circulation." 

Subsequent office treatments. The majority of 
operators treat each pocket for a considerable 
length of time after the first surgical operation 
is performed. Dr. F. H. Skinner,?? of Chicago, 
Illinois, believes in polishing the root with pumice 
at frequent intervals, and says: "' Attention should 
be called again to the benefit derived from polishing 
the tooth surface clear to the bottom of the 
pocket, if possible at the first sitting as well as 
at subsequent treatments, which should be 
administered every three or four days until the 
pocket is entirely healed. A very fine wood point, 
such as a tooth-pick, held in a suitably shaped 
polisher makes an ideal instrument for this work. 
The medicinal properties of a freshly made 
solution of 


Iodin erystals 10 gr. 
Potassium iodid l gr. 
4 dr. M. 


Glycerin : 3 
to moisten the point on which the pumice is 
carried is very beneficial to the tissues in polish- 
ing these pockets.” 
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Others who believe in slow granulation and 
tightening of the tissues around the roots advise 
frequent insertions of antiseptic washes and pastes 
until a satisfactory condition has been established. 

Dr. Patterson,?? however, states: ** If the opera- 
tion has been well done, it is inadvisable to disturb 
the pockets, which are soon filled with plasma out 
of which repair comes. The very common practice 
of frequent probing and medicating is strongly 
condemned. Give Nature an opportunity to do 
the mending, and do not stab the protoplasm 
thrown from the nutritive vessels with medicine 
or touch.” 

The pulp question in pyorrhaal treatment. A 
great diversity of opinion exists regarding the 
benefits to be derived from the preservation or 
removal of pulps. Dr. D. D. Smith,?* of Phila- 
delphia, Pennsylvania, is of the opinion that the 
teeth are rendered immune to pyorrhcea by the 
removal of the pulp. He, however, does not 
believe in the possibility of a vital reattachment 
of the tissues when separated by pyorrhceal con- 
ditions. He says: ‘ Serumal deposits destroy 
the life of the cementum and pericementum, 
and when these tissues have once separated, even 
though the deposits may have been perfectly 
removed, the vital union is never re-established. 
For this reason extraction of the tooth is fre- 
quently the only remedy." 

Dr. Hartzell zz believes that the removal of the 
pulp is frequently beneficial in the treatment 
of pyorrhœal teeth; he says: ‘ Hypersensitive 
pulps should always be removed before com- 
mencing to operate on the root-surface. I am 
distinctly in favour of pulp removal as a helpful 
measure, believing that the blood deflected from 
the pulp is of benefit to the tooth's attachment." 
Many leading men have from time to time sustained 
Dr. Hartzell in this opinion. Other investigators, 
however, place much value on the life of the 
pulp. The writer * has found, as will be shown 
later, that there is a very great difference between 
the character of cementum in vital and in pulp- 
less teeth. He has found that only palliative 
treatment can be given to teeth from which the pulp 
has been removed. 

Malocclusion. Even the most conservative 
operators believe that malocclusion should be 
corrected as far as possible. However, the 
reckless grinding of cusps should be strietly 
avoided. 

Artificial supports. All are agreed that loose 
teeth must be given some form of artificial sup- 
port. The consensus of opinion at the present 
time tends to show that the following principles 
must be adhered to in this work as closely as 
possible. First, teeth must be held as near their 
normal rigidity as possible, either with permanent 
bridges or temporary supports, to permit the 
rebuilding of bone and also to prevent any further 


absorption taking place. Second, these should 
be constructed to permit the greatest degree of 
cleanliness as well as freedom from irritation to 
the supporting structures, and also to avoid the 
retention of acids on surfaces to which they are 
attached. The writer believes these supports 
should be constructed in such a way that they 
will not necessitate the removal of pulps for their 
insertion. 

Results. Dr. R. G. Hutchinson, jun.,*’ of New 
York, has cured pyorrhceal conditions by surgical 
treatment in diabetic patients; he states: “I 
have cured pyorrheeal conditions in diabetic 
patients who passed forty-eight ounces of urine 
overnight, and showed more than 10 per cent. 
sugar." ` 

Dr. Hartzell?* finds that considerable  re- 
building of bone occurs around teeth which 
have been surgically treated for pyorrheea ; he 
says: “The author is convinced by repeated 
experiment and observation that new bone can 
be and is produced about the roots of teeth to a 
considerable degree. It is probably true that we 
can never expect to have the original outlines 
of the process reproduced, but it is certainly 
true that enough outpour of new bone occurs 
about the roots of teeth which have lost a portion 
of their alveolar support to vastly increase their 
mobility and resistance to stress—an occurrence 
that would have been deemed impossible five 
years ago." Again he states: ‘ It is the experi- 
ence of the author that teeth previously swinging 
in their sockets become rigid and that this degree 
of rigidity progressively inereases. If these same 
teeth be held under a stiff splint for a sufficient 
period of time I note on the removal of such splint 
that teeth which one year before were exceedingly 
loose have become solid." 

Figs. 5 and 6, taken from a case recently treated 
by Dr Edmund H. Brassel, of San Francisco, 


Fıc. 6. Radiograph of same 
case, taken March 28, 1914, 
showing regenerating pro- 
cess two months after re- 
attachment of tissues. 


Fra. 5. Radiograph taken 
January 22, 1914, show- 
ing destruction of alveo- 
lar process. 


California, show how rapidly the rebuilding of 
bone takes place. Although new bone does not 
show plainly for a considerable time in X-ray 
plates, in this case the new forming bone can 
be distinctly seen two months after the operation. 
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This patient, 35 years of age, presented herself 
for treatment on January 22, 1914. There was 
much destruction of alveolar process around lower 
incisal teeth ; the gums were very swollen and 
painful, with large quantities of pus in the pockets. 
The teeth were planed and polished between 
January 26 and 30, 1914. 

Preventive treatment. Dr. G. V. Black" of 
Chicago, Illinois, has called our attention to 
the benefits to be derived from maintaining or 
restoring perfect contact points for the protection 
of the surrounding structures; he says: “ The 
septal tissue is so constituted that it will bear a 
great amount of abuse. Its position and function 
require this. When properly formed, and reason- 
ably protected by normal contact points, the food 
that is crushed into the embrasures glides over 
the surface of the septal tissue with great force, 
without injury or painful sensations." V 

Another important preventive measure is the 
polishing of the enamel, especially those portions 
which are covered by the free margins of the 
gingive. If possible, these portions should be 
more perfectly polished than any other, and this 
polish should extend to the attachment of the 
pericemental fibres. Much attention should also 
be given to the proximal sides. Dr. D. D. Smith 
has done much to bring the need of this to the 
attention of the profession. He and his followers, 
however, persist in carrying the polishing material 
over these surfaces with orange-wood sticks. 

It can readily be seen that the production of 
a perfect polish makes the surface of the enamel 
unfavourable for the development of micro- 
organisms ; but another factor must here be con- 
sidered— that is, the precipitation of calcareous 
deposits. The recent investigations of Dr. G. V. 
Black 3° have thrown considerable light on the 
manner in which these deposits are formed 
and the methods to be employed in preventing 
them ; he says: “ The first proposition not here- 
tofore generally recognized is that a eolloid pre- 
cipitate, inspissate or agglutinating substance, 
must first be formed and deposited upon the teeth, 
or other solid substance, before there can be a 
lodgment of the calcium salts. Then the pre- 
cipitated particles lodge in this material. . . A 
deposit six to twelve hours old will not wash away 
in running water—warm or cold—within a few 
minutes or in half an hour, but is easily broken 
up and removed with the brush. If it is twenty- 
four hours.old it is not removed so easily ; when 
two days old its removal becomes difficult. When 
a week old it cannot be removed with the brush 
and water. It has become too hard and too 
firmly adherent." It may be added that these 
deposits can be removed more readily from the 
surfaces of enamel which have been previously 
polished in the manner just described. 

Dr. Skinner 3! has advised the use of a staining 
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solution to assist in the detection of calcareous 
deposits and microbie plaques ; he says: “ The 
sense of touch, after months of experience with 
a hand polisher or orange-wood stick, will only 
imperfectly indicate to us whether or not a surface 
is clean, so that the only means of absolutely 
proving whether all foreign substance is removed 
from surfaces not covered by gum tissue is the use 
of a disclosing solution. 

“ The following formula has proved the most 
satisfactory of any I have tried : 


Iodin crystals . 50 gr. 

Potassium iodid 15 gr. 

Zine iodid 15 gr. 

Glycerin ; 4 dr. 

Aqua distillata ; 5 Ä 1 . #i&dr 
Mix. Put up in glass-stoppered bottle. 


Sig. Paint two or three teeth at a time. 
Rinse immediately with water. 


* Anything to which the stain adheres is foreign 
substance and should be removed, and such surfaces 
should be polished. This is an aqueous solution 
of iodin, which, while it is slightly astringent, does 
not smart or blister the soft tissues, and when 
painted on the teeth and gums produees little 
or no sensation. It leaves no stain on a clean, 
polished surface, but the most minute patch of 
foreign substance can be detected at once." 

While some believe in the continuous use of 
antiseptie washes as a preventive measure, others 
support Dr. G. V. Black,?? who says: ** No anti- 
septies whatever should be used." 

Brushing and massaging. All are agreed that 
our rapid habits of eating, combined with pre- 
digested foods, deprive the gums of the natural 
stimulation which they were intended to receive, 


and that we must supply this lack with some 


form of brushing or massage. For this purpose 
every conceivable form of brush has been devised, 
and many conflieting opinions are held as to 
how they should be used. Each inventor has 
some definite object in view, and has designed 
a brush which will best produce the desired 
effect. Dr. Alfred C. Fones,?? of Bridgport, 
Connecticut, says : “ A soft brush is chosen because 
we wish to use a fast, light stimulating stroke 
on the gums, and the mucous membrane, being 
thin and easily wounded, seems to more readily 
respond to this artificial stimulus under a soft 
bristle. . . . With the teeth nearly closed, the 


brush is made to travel with a fast rotary or 


circular motion, reaching the gums on the upper 
jaw, and on its lowest stroke the gums on the 
lower jaw, no special attention being paid to the 


teeth.” The majority, at present, favour brushing 


with a stroke which starts well up on the gums 
and is directed towards the incisal edge or oceluding 
surface of the erowns, the object being to press 
the gums up around the necks of the teeth as 
much as possible. Dr. Sarrazin ?* advocates this 
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method, and uses very small brushes. He says: 
“Little by little gums harden and get tougher 
and tougher, until the more they are rubbed the 
better they feel, and in reality the better they are. 
Start this with a brush of medium hardness (not 
a soft one) and go slowly at first, with the proper 
kind of motion, as above explained. Gradually 
go harder and faster, and get to using brushes 
as hard as it is possible to buy." 

Dr. Adair ® also advises brushing from the 
gums towards the crowns, but advocates a soft 
brush, and states: ‘‘ I believe in a soft grade of 
tooth-brush, for the reason that the gums are 
massaged with the sides of the bristles ; should 
this be done with a stiff bristle brush, it would 
do considerable damage—that is, if the patient 
carried out my instructions. Again, I know that 
a soft bristle brush is sufficient to clean and polish 
the surfaces of the teeth." 

Dr. D. D. Smith ?* says 
horizontal movement, is much better and much 
more efficacious. It has been urged that the 
vertical movement of the brush acts as a kind 
of massage, tending to brush the gums on to the 
teeth, while the horizontal movement brushes 
them away from the teeth. This is the merest 
theory, a statement wholly without justification 
in aetual conditions. 'The vertical movement 
of the brush is not more a massage of the gums 
than is the horizontal movement." 

Dr. 'Talbot ?* does not hesitate to force the gums 
to recede ; he says: * What is needed is a massage 
brush that will miss the teeth to a certain extent, 
but will reach the gums and contract them tight 
around the teeth, thus preventing the accumula- 
tion of foreign substances. . . . The quality of 
bristles must depend, however, upon the con- 
dition cf t! e gums. If they be soft and spongy, 
the medium may be used. If the processes are 
heavy and thick, the gums swollen and engorged 
vith blood, hard bristles must be used. Soft 
bristles should never be used." We seem to be 
unanimous in the opinion that the proximal sides 
of the teeth require frequent and carefui polishing 
with flat dental floss, and there seems to be but 
little objection to finger massage to strengthen 
the gums. 

The blood-clot method. The writer has found 
that the separated soft tissues in pyorrhceal coun- 
ditions may not only be induced to form a vital 
reattachment to the cementum if the teeth are 
vital, but the healing will be rapid or primary 
in a very large percentage of cases. His results 
are secured in the following manner : All deposits 
are removed from the roots with surgical instru- 
ments, and in addition to this the surface of the 
cementum is scraped just enough to leave a 
surgically freshened living surface. Extremely 
sharp instruments held in correctly shaped 
aluminium handles are used for this purpose, to 


: “A plain brush, with 


magnify the sense of touch. By this means one 
instantly recognizes the various structures and 
avoids cutting into the deeper porous cementum. 
This portion of the cementum is never polished, 
for two reasons: first, the instruments leave it 
in an ideal condition for the tissues to unite to; 
second, the introduction of any polishing agent 
into the wound at this time makes rapid healing 
impossible. 

The inner surfaces of the separated soft tissues 
are usually in an irritated, bleeding condition ; 
therefore no attempt is made to increase this. 
On the contrary, great care is exercised to prevent 
the instruments from bruising or lacerating them. 
Care is also taken to prevent these tissues being 
pressed away from the roots at the margin of the 
pockets. In this way we conform to the laws 
which govern healing in other parts of the body, 
for small wounds heal more readily than large 
ones. Again, wounds produced with sharp in- 
struments are more favourable for healing than 
those resulting from contact with a blunt rough 
object. Lastly, surfaces which are to be united 
must remain in undisturbed contact. If the 
margin of a pocket is unfavourable for healing, 
the bottom portion is induced to heal first, and 
subsequent surgical treatments are MAN until 
the healing is complete. 

Bone burrs are never used on the alveolar 
process. If exposed margins are found in the 
bottom of the pockets they are curetted just 
enough to freshen them and permit the rebuilding 
of bone. 

The gentle, accurate manner in which this 
operation is performed makes the use of anesthetics 
unnecessary. The writer believes their intro- 


duetion into the tissues hinders the process of 


healing. 

The wounds are never washed at any time after 
the operation is commenced. The soft tissues 
are left in such close contact with the roots that 
thorough washing js aımost impossible, and, 
furthermore, even a normal salt solution is not 
strictly isotonic to these delicate cells. Full 
reliance is therefore placed on the cleansing 
properties of the blood. As liberated blood 
has the constant tendency to coagulate, it in- 
corporates the fine particles of caleulus in the 
meshes of its fibrin as we remove them. "This 
permits the instruments to bring these particles 
to the surface more thoroughly than could be 
accomplished by other methods. With this 
method of operating there is very little hemor- 
rhage, but even this slight trace is sufficient for 
cleansing. Antiseptics and germicides are never 
employed. The writer relies entirely on the 
bactericidal action of the tissues to overcome 
the remnant of micro-organisms which are left 
in the wounds. The fact that all soreness dis- 
appears within twenty-four hours after the opera- 
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tion, and rapid healing follows, is accepted as 
sufficient evidence that the blood and fixed cells 
are fortified with antibodies to meet not only all 
of the invading organisms, but even their specific 
degree of virulence when proper surgical assist- 
ance is given. À greater production of these 
antibodies by the use of autogenous vaccines 
seldom seems necessary. 

No sealing agent is applied to the margins of 
the wounds, for four reasons: First, to avoid the 
action of medicinal agents on the blood. and 
freshly exposed cells in the surrounding tissues. 
Second, when careful surgical methods are em- 
ployed the soft tissues are left in such close con- 
tact with the roots that they do not require 
any artificial support to hold them in physiological 
relation to them. "Third, if for any reason the 
surrounding tissues should be so separated as 
to suggest the need of some artificial support 
to hold them in closer relation to the roots, the 
application of a sealing agent would be extremely 
detrimental, for it would be impossible to prevent 
it from penetrating this space and forming a film 
which would hold these tissues apart. Fourth, 
that the saliva may freely bathe the margins of 
the wounds. It is a recognized fact that septic 
wounds heal more readily in the mouth, where 
they are bathed in saliva, than they do in other 
parts of the body. 

By avoiding the use of all the agents which 
have been mentioned we permit the blood that 
is left in the wound to organize, and this plays an 
important part in the healing. I have therefore 
called this “ The Blood-Clot Method ” **—not 
that we produce much hæmorrhage, but because 
we carefully avoid destroying it. The blood- 
clot, however, would not have the slightest value 
unless all of the tissues were properly prepared 
with surgical instruments. 

When all of the tissues have been carefully 
prepared and protected in this manner, the results 
depend entirely upon the character of the 
cementum. The separated’ soft tissues quickly 
unite to the cementum of vital teeth, but simply 
granulate and tighten around pulpless ones. 
Therefore extreme value is placed by the writer 
upon all pulps, and they are never removed 
unless infection of the coronal portion or the 
necessity for amputation of one of the roots makes 
it imperative., In these cases as much reattach- 
ment as is possible is secured before the pulp is 
removed. 

The reattachment of these tissues is referred 
to as vital for two reasons: first, because it takes 
place rapidly, and, second, because it remains 
firm and healthy even if neglect should permit 
a reinfection to occur at the gingival margin. 
The destruction does not progress more rapidly 
in these reattached portions than in normal 
tissues. 
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I cite a case to show that these results may be 
expected even under unfavourable circumstances. 
Mrs. M., nearly 91 years of age, models of whose 
mouth are shown in Figs. 7 and 8, had a deep 
pyorrheeal pocket on the lingual side of the lower 


Fic. 7. Plaster model showing condition of 
gums in mouth of patient aged ninety years 
and eight months. The septal points are 
almost normal in spite of the loss of sur- 
rounding teeth and the irritation produced 
by a partial rubber plate. | 

left lateral incisal root. The measurements at 
that time were : 


From incisal edge to the disto-septal point .  4imm.' 
,, receded margin of gingiva . Aa, 
»5 " » » bottom of pyorrhceal pocket 21735 
(Cemento-enamel line obliterated by abrasion of plate.) 
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Therefore the pocket was 9 mm. in depth. I 
operated on this pocket in May 1912, and examined 
it four days later. In that short time the healing 
had been so rapid that an instrument could not 
be passed more than 2 mm. beneath the margin 


Fro. 8. Model showing condition of 
same gums when patient had 
reached the age of ninety-two 
years and one month. 


of the gum without cutting. This patient was 
next seen in October 1913, when it was found that 
a slight reinfection had occurred in the gingival 
suleus, but in spite of this and the fact that she 
was over 92 years of age the deeper portions 
where the pocket had been healed remained 
firmly attached and quite normal in colour. . 

A second case shows the possibilities for the 
rebuilding of bone. Mr. H., 35 years of age, 
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had a severe case of pyorrh&a. The gums had 
receded ; the teeth were very loose ; the lower 
right central incisor had been picked out with his 
fingers ; the lateral incisors could have been re- 
moved in the same manner. Radiographs of 
similar cases always show an extreme absorption 


Fig. 9. Photo showing gums after an extreme pyor- 
rheal condition has been cured. The irregularity 
of the cemento-enamel line shows that the incisors 
had been very loose. 


of bone. A rapid reattachment of the tissues 
followed the surgical treatment, and the teeth 
gradually became very firm, as seen in Fig. 9. 
No radiographs were taken at this time, but 
two years later, when the teeth required no 
artificial support and he could chew the hardest 
kind of food with comfort, a radiograph was 
taken, and showed considerable rebuilding of 
bone (sze Fig. 10). 

No polishing of the crowns is attempted for at 
least a week after the surgical treatment, or 
until the gums are sufficiently healed to permit 
them to tolerate it. Even then no harsh polishing 


Fic. 10. A radiograph of same case 
taken two years after the separated 
tissues were reattached to the roots. 


is attempted ; therefore sticks are never used, except 
in some extreme location such as the exposed 
bifurcation of roots. Soft rubber cups are used 
‚to carry the polishing agent on the lingual and 
labial surfaces, and even these are revolved 
slowly and handled with great care. 1t is better 
to polish at frequent intervals than to attempt 
too much at any one time. The proximal sides 


are polished in the usual manner with flat floss and 
fine strips. 

When gums heal in this rapid manner they do 
not recede. All that is then required is a treat- 
ment that will strengthen them. This, however, 
is extremely important. Medicinal agents are 
not used for this purpose since we would not 
employ such methods even to harden our hands. 
Healed gums may be toughened by correct massage 
just as the hands may be hardened by labour. 

Brushes are employed for this purpose, but 
the patient is instructed that these may be ex- 
tremely harmful unless used in an intelligent 
way. Sore gums are never brushed for the 
same reason that we do not wiifully irritate wounds 
in other parts of the body. Gums are not brushed 
towards the erowns, because Nature demands for 
them a friction which is applied in the opposite 
direction. The septal tissues and gingival sulei 
are formed in such a manner that they can only 
be properly cleansed and strengthened by a friction 
corresponding to that which they receive during the 
mastication of food. This comes chiefly from 
the direction of the crowns. Stiff brushes are 
never used, because it is the amount of friction, 
and not the harshness of it, which produces the 
desired effect. 

The writer does not advise his patients to use 
irregularly serrated brushes, because the serra- 
tions which would fit the lower incisors would 
not fit the upper incisors and molars, and the 
serrations could not be controlled in the intended 
positions if they did fit the teeth. Again, if the 
serrations are suitable for the labial surfaces 
when the brush is held in a horizontal position, 
they are exactly reversed when applied to the 
lingual surfaces of the same teeth. All irregu- 
larities in the length of the bristles increase irrita- 
tion, and at the same time lessen the friction 
which is so essential. Therefore only medium: 
size brushes with perfectly even and very flexible 
bristles are used. Their flexibility permits them 
to fit all forms of teeth and penetrate the inter- 
proximal spaces as much as the septal tissues will 
tolerate. 'This also permits the sides of the 
bristles to brush the gums and avoids the danger 
of their points piercing these tissues. 


(c) TREATMENT BY IONIC MEDICATION 


The writer has failed to find any American 
contributions on this subject, although he has 
written to various eminent men and university 
librarians for assistance. Some brief articles 
appear in our magazines, but they are by foreign 
authors, which debars them from this report. 


(d) TREATMENT BY VACCINES 


The dental profession is looking forward with 
great expectation to the ultimate possibilities 
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of vaccine therapy. From our present under- 
standing, however, that the vital reattachment 
of the separated tissues to the root is the only 
condition which can be accepted as a cure, it would 
seem that we cannot expect vaccines to do more 
than assist in bringing this about. While it is 
necessary to have a condition of the body which 
is favourable to healing, it is just as necessary 
to have the local tissues in a condition which 
will permit Nature to unite them. 

Dr. Theodore Chapin Beebe,*’ of Boston, 
Massachusetts, remarks: "bt must be distinctly 
understood—and this point cannot be too strongly 
emphasized—that in order to secure the best 
results the opsonie treatment must be combined 
with careful and thorough dental treatment." 

Dr. Leon S. Medalia,*? of Boston, Massachusetts, 
says : * I wish to say here that local surgical treat- 
ment by the dentist is absolutely necessary in 
conjunetion with vaccine treatment for the 
final suecessful outcome of the case. It is not 
to be expected of vaccine treatment to supplant, 
but rather to supplement, surgical treatment." 

Dr. G. D. Laymon,*' Indianapolis, Indiana, 
states: “I believe that bacterial vaccines should 
be employed as adjuncts and not supplant other 
forms of medication." 

Many who are distinctly in favour of the 
use of vaccines believe that they should not 
be generally employed. Dr. Hartzell 4? says: 
* Vaccines are needed only when recurrence 
occurs in a clean mouth, or when the patient's 
resistance is extremely low, and then only when 
such tonies as peptomangan fortified by strychnia 
and iron (Blaud's pills) or phosphorus have 
failed, or when joint infection will not yield after 
the initial focus in the mouth has been eliminated, 
at which juncture an autogenous vaccine is 
indicated." 

Autogenous and stock vaccines. The symbiotic 
influence which the various organisms exert on 
each other have led the majority of investigators 
to recognize the necessity for the use of auto- 
genous vaccines in the treatment of pyorrhœæal 
conditions where mixed infeetions must be met 
with. In this connexion Dr. George B. Harris, *? 
Detroit, Michigan, says: ‘‘ One strain may be 
the real cause of pyorrhoea, and yet a pure-strain 
vaccine will not produce the results expected. 
This is best explained by Dr. Schafer, of Cali- 
fornia. He believes all acute and most chronic 
infections to be mixed infections. * While one 
species may predominate, he says, ‘the patho- 
logical process produced by it is intensified by 
other organisms, and while their numbers are 
either so comparatively small or their pathogenic 
röle is insignificant in themselves, yet when 
brought in contact with other organisms whose 
pathogenie powers are much greater they must 
be reckoned with in any successful scheme of 
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therapeutics.’ In using the autogenous vaccines 
all the organisms playing this minor róle which 
Dr. Schafer speaks of are made to play their 
corresponding part in producing beneficial results 
which are obtainable in no other way." 

Dr. Laymon ‘+ says: “The relative value of 
stock and autogenous vaccines is fairly well 
established. All observations indicate that the 
autogenous vaccines are always desirable, although 
in certain superficial infections and in some 
localized gonococcal infections stock vaccines 
have given good results." 

Dr. Medalia 45 favours the combination of an 
autogenous vaccine and a stock vaccine of the 
same organisms secured from pyorrheeal pockets 
in some other mouth. Referring to the use of 
autogenous vaccines, he says: “ This should give, 
theoretically, the best results. Practically, how- 
ever, I found that the autogenous, if mixed with 
the stock, vaccine yields the very best results. 
The reason why the autogenous alone does not at 
times work as well in this disease as when mixed 
with stock vaccine might be explained by the 
fact that in chronic diseases the patient becomes 
more or less tolerant to the infecting bacteria. 
The bacteria in such cases live somewhat in har- 
mony with their host, and therefore cause a 
chronic disease and not an acute disturbance. 
For that reason, too, such organisms are incapable 
of readily exciting an active immunity, while 
some of the strains in the stock vaccine presumably 
contain organisms capable of doing so, and there- 
fore, if mixed with the autogenous vaccine, yield 
the better results in these chronic diseases." 

Dr. W. H. O. McGehee, of Cincinnati, Ohio, 
reports considerable success from the use of a stock 
vaccine containing 


Streptococcus : 50,000,000 
Bacillus coli communis 100,000,000 
Pneumococcus . n 100,000,000 


Staphylococcus (combined aureus, albus, 
and citrus) 


: 3 ; 500,000,000 
in 1 c.c. physiologie salt solution. 


Referring to their general use, he says: ** Those 
members of the profession who are so situated 
that they can conveniently have autogenous 
cultures made for them may prefer doing so, and 
we must admit that from a standpoint of rational 
therapeuties the use of autogenous vaccines is 
the ideal procedure; but for the great body 
of the profession, to whom the use of autogenous 
vaccines is certainly for the present an impos- 
sibility, the stock vaccine is undoubtedly a boon, 
and will be found a valuable aid in oral thera- 
peuties to those who use it intelligently." 

The number of bacteria to be administered. 
Some differences of opinion exist regarding the 
number of bacteria to be injected, and the 
rapidity with which the dose is to be increased. 
Dr. Laymon ' says: “The faults which may 
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lead to failure in vaccine treatment are as follows : 
(1) Beginning the treatment with too large 
amounts. (2) Raising the dose too rapidly or 
at too short intervals. (3) Repeating the in- 
jection before all effects of the former reaction 
have passed away. (4) Increasing the dose 
after a reaction occurs. (5) Making a series of 
injections advancing to a larger dose before it has 
been ascertained that the dose which is being 
employed is too smal to evoke an adequate 
response." He also says that “the initial dose 
of staphylocoecus vaccine, in the average case, 
should be one hundred million bacteria, to be 
gradually increased until large doses can be 
injected without a reaction." 

Dr. Medalia # says: “ I start with the minimum 
dose (thirty to fifty million of autogenous vaccine), 
inereasing the dose in succeeding inoculations 
at an interval of forty-eight hours by twelve 
to twenty-five million (to a maximum of four 
hundred million) until the patient shows a local 
reaction. . . . The treatment should not be 
repeated unless the reaction of the previous in- 
jection has partially or totally subsided, and 
if the local reaction of the previous injection was 
marked, the one following should never be in- 
creased, but rather decreased by twelve to twenty- 
five million. No general reaction (general malaise 
and fever) should ever occur." 

Opsonic index and clinical symptoms. Dr. 
Beebe *® says: ‘The opsonie index cannot be 
taken as a complete index of the anti-bacterial 
power of the individual under all circumstances, 
because opsonins are only a part, though probably 
the most important, of the protective substances 
formed in the blood. It must be remembered. 
also, that the opsonie index alone, without clinical 
and bacteriological corroboration, cannot be 
taken as a sure diagnosis of infection, because the 
index may be high or low according to whether 
the patient is improving or not." 

Dr. Laymon 5? says: “It is only fair to state 
that there is, at the present time, much discussion 
as to whether the taking of the opsonic index is 
really necessary. Many authorities contend that 
the clinical control of dosage as treatment pro- 
gresses is amply sufficient, and the results which 
they have been able to report apparently prove 
that the taking of the opsonic index may be 
dispensed with." 

Results of vaccine treatment. Those who are 
using the vaccine treatment report considerable 
success. Dr. Medalia,5! after reporting a large 
percentage of cures and improvements in cases 
which he had treated, states the following : "As 
to the results of the treatment with vaccines in 
this disease, I will say that it differs according 
to the severity and stage of the disease." 

Dr. Laymon,5? after giving a description of 
three cases which he treated, states: ‘ I have 


met with a very fair degree of success in the 
treatment of other cases, among which were many 


cures ; in fact, I may say that the majority of them 
were cured." 
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ON 


THE INFLAMMATORY TISSUES OF THE GINGIVAL 
MARGIN. AND PERIODONTAL MEMBRANE. 
TREATMENT BY IONIC MEDICATION 


By ERNEST STURRIDGE, L.D.S. Exc., D.D.S. NEw YORK 


Dun:NG the last ten years great progress has been 
made by the medical profession in electrical treat- 
ment of the body for various diseases. Evidence 
has been collected in abundance which offers the 
best proof of the usefulness of this branch of 
science. Of the many forms of electrical treat- 
ment which have gained prominence in medical 
electro-therapeuties, ionic medication is perhaps 
the most generally used in treatment of superficial 
affections. From a dental standpoint compara- 
tively little has been recorded on electrical treat- 
ment of oral diseases, nevertheless, from a few 
independent sources favourable reports have been 
made on ionic medication in the treatment of 
periodontal diseases. 

Ionic medication may be described as a method 
of treatment in which electrical currents are used 
to conduct or convey, in a definite direction, ions 
of solutions which are dissociable by the electro- 
lytic action of the currents. The body contains 
combinations of chemical substances which are 
soluble in water and which are good conductors of 


electricity ; it is therefore an electrolyte which, 
when current is passed, responds to the electrical 
laws of decomposition of solutions and movement 
of ions towards definite poles. The ions are the 
dissociated charged atoms which move in definite 
direetions, those which are positively charged 
(kathions) move towards the negative pole, and 
the negatively charged (anions) move to the 
positive pole. In ionie medication the dissocia- 
tion of acids, alkalies and their salts, by the action 
of the current provides a definite working basis in 
the application of drugs for their medicating 
properties. Many salts provide ions of a highly 
antiseptie nature, and when these are introduced 
electrically into the tissues, they are not readily ab- 
sorbed into the general circulation. The question 
naturally arises, do the ions really penetrate 
the tissues and, if so, to what depth ? Clinical 
results recorded by many eminent workers 
in electro-therapeutics seem to be proof enough 
that many ions (such as zine, copper, silver, iodine, 
etc.) penetrate the tissues and exercise an anti- 
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septic and healing effect, but the following experi- 
ment which the writer performed on gum, perio- 
dontal tissue, and alveolus provides definite proof 
that ions penetrate a considerable depth into 
these tissues with a very low current strength. 
A dog was anæsthetized and an electrode, of 
the size which is usually used for treating 
periodontal membrane, was wrapped with a little 
eotton wool and moistened with a solution of 
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penetrated the tissues from the periodontal mem- 
brane to the epithelial layer on the outer surface. 

Fig. 1 shows a photomicrograph of ionized 
tissue. Fig.2 shows untreated tissue exhibiting a 
marked contrast. These sections were submitted 
to Mr. Hopewell-Smith for examination and he 
agreed that the ionization of the tissues was com- 
plete and clearly shown. 

This definitely proves that ions penetrate freely 


Pro 1. Verticalsection of ionized gum. B. Alveolar bone. 
P. Periodontal membrane. C. Connective tissue. 
|J S. Papilla of submucous tissue. E. Oral epithelium. 


3 per cent. ferrous sulphate. This was connected 
with the positive pole of a generator and pressed 
into the gingival trough and periodontal tissue to 
a depth of 4 mm. and a current of 5 ma. passed 
for three minutes. This was repeated at several 
points about the roots of teeth in the maxilla and 
mandible. The animal was killed by the anæsthetic 
and sections of the gum and bone about the treated 
portions removed. A portion of the gum of corre- 
sponding size and position, which was not treated, 
was also removed for comparative examination. 
- All the sections were thoroughly washed and placed 
in a 10 per cent. solution of potassium ferrocyanide 
for twelve hours. The ferrous ions (which are 
colourless) were by this treatment coloured a 
Prussian blue, and were seen to have penetrated 
the whole thickness of gum tissue to the epithelial 
layer on the outer surface and also passed into the 
bony structure to a depth of about 12 mm. A 
section of bone showing this effect has been pre- 
served in a gelatine mixture and may be inspected 
by any one. The ionized gum tissue was cut into 
sections and mounted for examination under the 
microscope. Sections were also prepared of the 
untreated tissue. 

The microscope revealed the fact that theions had 


Fic. 2. Vertical section of gum. P. Periodontal 


C. Connective tissue. S. Sub- 


E. Oral epithelium. 


membrane. 
mucous tissue. 


into gum, periodontal membrane, and alveolus 
with a current of 5 ma. in three minutes. 

In suppurative disease of the periodontal 
membrane it is freely admitted by all that micro- 
organisms of numerous varieties are present in the 
soft tissues and bony stiucture about the roots of 
affected teeth ; these bacteria enter the tissues to 
a depth that renders it impossible for antiseptics 
applied to the surfaces to have any effect on them, 
yet it is imperative that diseased tissues should be 
made aseptic. 

So important is the consideration of the elimina- 
tion of micro-organisms from the tissues that a 
large section of the profession has adopted the 
method of general immunization by the injection 
of autogenous vaccines with the hope of improving 
the generalized symptoms (when they exist) and of 
thereby improving the local condition, but by far 
the quickest and surest method of dealing with 
this phase of the disease is direct sterilization of 
the affected areas, thereby dealing with the source 
at its origin. Ionic medication .is singularly 
adapted to the treatment of periodontal membrane 
on account of the low resistance of this tissue to the 
passage of current. Briefly, the method consists in 
introducing an electrode into the pyorrhaa pockets 
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conveying a solution of some salt which is readily 
dissociated by the electrolytic action of the 
current; three per cent. solution of zinc chloride 
(from which zine ions are formed) is one of the 
most effective salts, and a current of 3 to 15 ma. pro- 
vides a dosage of antiseptic ions sufficient to steri- 
lize the parts. The discharge of pus is invariably 
checked in a short time and the tissues assume 
a healthy appearance. In the incipient stages 
of the disease this method of treatment is most 
efficient in checking the progress of the disease 
and the improvement in the general tone of the 
tissues is maintained in a most satisfactory 
manner. . 

This method of treatment would be unworthy 
of consideration if local sterilization with increased 
metabolism were the only results that can be 
claimed for it. Rarefying osteitis, which is one of 
the essential pathological changes in suppurative 
periodontal disease, is undoubtedly checked, and 
in some instances it is quite obvious that new 
bone is formed about the roots of once much- 
loosened teeth. 

Many general symptoms dependent on the toxic 
effect of micro-organisms absorbed into the blood- 
stream are also undoubtedly relieved by the 
ionic treatment of the local area of infection. 
Frequently have I seen such general symptoms 
as rheumatism, arthritis, anæmia, toxic neuras- 
thenia, and some forms of alimentary toxæmia 
disappear entirely after treatment of the septic 
affection of the oral cavity, when it has been pos- 
sible to entirely eradicate the bacteria from the 
periodontal tissues and to render them perfectly 
healthy. It is, however, possible that any of the 
above general symptoms may exist without being 
associated directly with toxemia from existing 
pyorrheea, in which case cure of the local disease 
would obviously produce no effect on the other 
symptoms. i 

It must not be understood that merely ionizing 
diseased periodontal membrane will be sufficient to 
cure pyorrhaa ; it is intended to deal with the 
most difficult phase of the disease—that of infection 
of the deep tissues by micro-organisms ; but there 
always exists a number of other direct exciting 
causes which must be recognized and treated also. 
The caleulus must be thoroughly and skilfully 
removed and the surfaces of the teeth highly 
polished ; undue strain by faulty occlusion must 
be relieved ; teeth which have moved from the 
normal position must be replaced and retained ; 
temporary or permanent splints or staples are often 
necessary ; the removal of irritants of a mechanical 
nature, and proper discretion must be exercised 
as to when extraction of certain teeth should be 
the only treatment. All these, in conjunction 
with ionie medication, provide a systematized 
method of treatment which if carefully carried 
out may reasonably be expected to produce results 
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which have hitherto been impossible in the con- 
troversial and chaotic state of mind of some 
members of the profession with regard to the 
treatment of pyorrhaa alveolaris. 

I must emphatically deny that it is ever necessary 
to extract whole sets of teeth (in the manner ad- 
vocated by some dentists) because pyorrhæa 


exists more or less severely in all the teeth ; 


especially in young adults. It is nothing short of 
admission of failure and shirking of the responsi- 
bility which is placed upon us to yield to this 
tendency in spite of the advances of modern 
surgery. 

What is the duration of the cure of pyorrhcea by 
this system of treatment with ionic medication ? 
This is the question which many will be inclined 
to ask. Those who have had the greatest ex- 
perience with the treatment of the disease will 
realize the difficulty in faithfully answering this 
question. The circumstances surrounding every 
case vary so greatly that it would require special 
description of almost every case, but generally 
speaking it may be said that the marked improve- 
ment of the affected tissues and the disappearance 
of oral sepsis is usually followed by subsidence of 
all inflammatory signs, the gum margin. contracts 
about the neck of the teeth and the healthy appear- 
ance of the tissues is maintained so long as the 
co-operation of the patient is obtained in keeping 
up a proper hygienic system of daily cleansing. The 
strong feature in connexion with the treatment is 
that if eases are carefully watched after being 
thoroughly treated (with no more attention than 
should be bestowed on any ordinary dental affec- 
tion for which patients have to present them- 
selves two or three times a year), pyorrhoea can 
be kept in perfect control, and teeth which should 
otherwise be extracted can be kept in a healthy 
and functional state. Furthermore, subsequent 
treatment is simple, consisting principally in pre- 
venting stagnation, keeping away tartar and ioniz- 
ing the tissues if any inflammatory signs appear. 
In the incipient stages of periodontal disease or 
when the starting-point is well defined and localized, 
the cure of the disease can be permanently 
affected. i 

Clinical experience with a large number of cases 
has demonstrated to me also that rarefying 
osteitis is not always progressive in spite of treat- 
ment, but that with restoration of the soft tissues 
to the normal, the alveolus also becomes normal, 
and if septic reinfection is averted, in time it 
becomes perfectly obvious that deposition of new 
bone takes place, sometimes to a remarkable 
extent. 


eg 


Dr. E. A. Boaur (New York) : I agree with the | 
expressed views of Mr. Sturridge, and would like 
to know what is the cause of pyorrhaa. Also 
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whether the presence of salivary calculus is an 
accident of the disease or a cause. I have had 
long and most gratifying experience in the use of 
iodine, after removing deposits and polishing, 
though not cataphorically. An aqueous solution 
of iodide of potash and sulphate of zinc has been 
. of the greatest value. 

Following Mr. Sturridge's idea, I have seen 
a gentleman, over sixty years of age, whose 
teeth six or seven years ago were quite loose, but 
after careful cleaning and treatment, the patient 
was instructed to clean and polish with silk baby- 
ribbon after meals, using a soluble powder 
composed of sugar and milk as a grit, borax and 
boracic acid as antiseptic agents, chloride of 
sodium as an adjuvant, and a little starch to 
prevent the powder from sticking together. 
After six or seven years the teeth remain clean 
and polished and the gums are nearly free from 
inflammation and remain hard and without 
sensitiveness, while the teeth are fairly firm and 
serviceable for mastication. 

The bringing of the arches of teeth into as 
nearly normal position and relation to each 
other as possible is most necessary for the 
permanence of these organs, especially after 
treatment for pyorrhaa. 

Mr. C. Rossins (London), said that the work 
of Mr. Sturridge in connexion with ‘‘ Ionic 
Treatment" had been characterized by great 
thoroughness, and from intimate knowledge of 
the results—he might also say—with splendid 
success. 

Mr. Robbins was most interested with the con- 
eluding remarks, just listened to, in regard to the 
wrongfulness of the wholesale extraction of teeth. 

A few years ago most members of the medical 
profession seemed totally to ignore matters 
relating to oral sepsis—they rarely examined the 
mouth beyond looking at the tongue—but 
recently there had been a great swing back of the 
pendulum, and now they see—or think they can 
trace—nearly every ill that flesh is heir to 
. directly or indirectly to oral sepsis, and with all 
deference he thought they were going too far. 
Mr. Robbins urged that a strong, clear voice of 
protest should be sounded by this great Dental 
Congress against the wholesale slaughter of teeth 
that one knew was going on in the present day. 
The good old professional doctrine upon which 
he had based his practice for thirty-five years still 
held good, viz.: That any dental organ, however 
much treated, if restored to an aseptic and functional 
condition, was infinitely better than any artificial 
Substitute, and he intended to practise upon these 
lines to the end of his professional chapter. 

He would go one step further and add that, 
personally, he viewed this so seriously that he 
eonsidered it worse than a crime to remove any 
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dental organ that could be saved for the welfare 
of his patient. 

It was more iniquitous than to steal a patient’s 
purse—because he might be caught in the latter 
act, and would rightly be punished—for teeth, 
once lost, are lost for ever, and as far as he knew 
there was no law to bring punishment to the 
wrongdoer. 

Dn. M. L. RHEIN (New York): In refer- 
ence to the therapy of what is known as 
pyorrhcea, I would like to emphasize the value of 
retaining the natural teeth and restoring func- 
tional activity as nearly as possible. For this 
purpose in 1887 I published the great value to be 
obtained from splinting teeth. Many failures in 
attempting to do this have come under my notice. 
These failures are due to two causes. The 
attempt to splint teeth without removing the 
pulps will only be found to be a temporary affair, 
in most eases dangerous to health, even to life, if 
infection should set in from infected pulps. The 
other failure comes from incomplete attempts at 
pulp-removal, which generally result in peri- 
cemental irritation, causing renewed destruction 
of pericemental tissue. The slightest amount 
of pulp tissue left in the ends of roots will result 
in failure, which is readily proven if any such 
remnant of pulp tissue is removed by the im- 
mediate cure which at once sets in. Another 
point in therapy is the replacement of necrotic 
roots of multi-rooted teeth by the insertion of 
porcelain roots. I had the privilege of intro- 
ducing this operation fifteen years ago, and many 
of these early cases of fifteen, fourteen, and 
thirteen years ago are doing good service to-day. 

Mr. H. Ink (Kingston-on-Thames) : I wish to 
thank Mr. Sturridge for his excellent paper and 
would say I have practised ionic medication for 
several years, and would like to ask Mr. Sturridge 
the following questions : 

(1) Upon what does the penetration of the 
ions depend ? 

(2) What amperage of current does he use and 
at what voltage ? 

(3) What period of time is taken for application 
in the case of a complete set of thirty-two teeth ? 

(4) How frequent are the applications ? 


Dr. T. SYDNEY SMITH in his reply to the discus- 
sion on his report said : 

Mr. President, Ladies and Gentlemen,—It is 
very gratifying to me to find that my report is so 
favourably received. I also appreciate the fact 
that you do not hesitate to take exception to some 
of the methods I have recommended. I fully 
realize that only time and the most careful 
consideration can bring about the complete 
acceptance of such radical changes as I have 
presented, I believe, however, that these are 
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basie principles which will not only stand the 
most careful scientific investigations, but are 
so far-reaching in their effects that. they are 
destined to mark a new era in the development of 
both medicine and dentistry. 

You will agree with me that only the complete 
eradication of a pyorrhœal pocket can in any 
sense of the word be accepted as a cure. I know 
of but three methods by which we can bring 
about this result: by the extraction of the tooth, 
the removal of the separated supporting struc- 
tures to the level of the floor of the pocket, or by 
securing a vital reattachment of these tissues to 
the root. If the latter is possible it is surely 
preferable. I have presented to you methods 
by which this may be accomplished. We must 
remember that we can simply aid Nature, and 
that she requires the same conditions in this 
location that she does for the healing of wounds 
in other parts of the body. Tissues to be united 
require freshly exposed living cells on each sur- 
face, and these surfaces must remain in undis- 
turbed contact to allow sufficient time for Nature 
to unite them. "This brings up one of the most 
important questions which confronts us in 
dentistry. to-day, the question of continued life 
in cementum which has been severed from the 
supporting structures, and which forms the 
inner surface of a pyorrhoeal pocket. Our leading 
pathologists have told us that it has but transcient 
life and must be regarded as a sequestrum. In 
support of this view histologists have claimed 
that there is a thin impenetrable structure 
surrounding the granular layer, and that this 
prevents nutrition passing from the latter into the 
cementum. : I have not thus far been. able to 
find such a condition as they describe; on the 
contrary, I find the protoplasm in the granular 
layer is quite freely connected with the lacunæ 
and canaliculi of the cementum. I have with 
me a microphotograph, which I shall pass for 
your inspection as it may be helpful. It is a 
cross-section secured from the side of a lower 
molar root from a patient about seventy-five 
years of age. Although there are very few 
laeunz ‘in this section of cementum, a fact 
possibly. due to the age of the patient or the 
location from which it was secured, those that 
are seen connect quite freely with the granular 
layer. "There is nothing which could be described 
as an impenetrable barrier at that point. What 
we do find, however, is a very dense lamella of 
cementum immediately underneath the pitted 
surface which gave attachment to the perice- 
mentum. All have believed that . normally 
nutrition passes through this dense portion from 
the pericementum to the deeper cementum. If 
that be true, I ask you to judge, would it not 
more easily pass outward to the cementum from 


SIXTH INTERNATIONAL DENTAL CONGRESS 


the granular layer? .Is it not much more 
difficult to believe that nutrition from the pulp 
ceases at that point? My investigations have 
led me to believe that the cementum cannot 
possibly die in these cases as long as the pulp 
remains vital. Clinical experience also supports 
this view. I get a reattachment of the tissues to 
the cementum of vital teeth, and the healing is 
rapid or primary in a large percentage of cases, 
but I have not yet secured more than a tightening 
of the tissues around pulpless roots. This brings 
us to the point where I must reply to Dr. Rhein's 
remarks. Iam very sorry he advises the removal 
of pulps in the treatment of pyorrhœal conditions. 
The cementum has but two sources from which it 
can receive nutrition: it must come either from 
the pericementum or the pulp. In view of this fact 
is it rational to remove its only remaining source 
of life by wantonly destroying the pulp in cases 
where a portion of the cementum has already been 
deprived of its pericemental attachment by the 
formation of pyorrhœal pockets ? By so doing 
we remove all hope of curing these teeth, for 
living and dead tissues will not unités 
must not continue to feel satisfied with merely 
tightening the tissues around the cementum. 
There is still another important side to this 
question which must not be overlooked, that is, 
the danger of causing the formation of apical 
septic. foci. Recent investigations show that 
many pulpless teeth which we have regarded as 
safe because they do not have a discharging 
fistula, and are not uncomfortable to the patient 
during the mastication of food, are after all 
responsible for the development of harmful 
micro-organisms, and their introduction into the 
tissues of the body. It seems unfortunate that 
at the very time when medical practitioners are 
turning to us for assistance in their efforts to rid 
the body of such septic foci, we should be advised 
to eontinue a practice which has undoubtedly 
been responsible for causing many of the more 
serious diseases in other parts of the body. 

If we are to eure pyorrhoea we must not only 
assist Nature by preparing surgically fresheneü 
surfaces which are filled with life, but we must 
avoid the use of any agent which would impair 
these delicate cells. If, as I have shown, we 
cannot safely insert a normal salt solution into 
these wounds, would it be wise to introduce the 
more powerful medicinal agents that have been 
recommended ? Mr. Sturridge states that these 
medicinal agents are driven into the tissues for 
the purpose of killing the micro-organisms which 
have penetrated the surrounding tissues. For 
my own part I do not believe they can be destroyed 
in this manner. It is not reasonable that organ- 
isms which are so resistant that they must be 
boiled or bathed in medicinal agents which 
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correspond to this in strength could be destroyed 
within the tissues by artificial agents without 
destroying some of the tissues which contain 
them. We certainly could not expect a primary 
union to occur after such treatment. 

The question then arises, What becomes of the 
remnant of organisms which our surgical instru- 
ments leave in the wounds ? We must remember 
that we are dealing with chronic infections 
where the organisms are in close contact with 
unhealed tissues and broken blood-vessels. I 
believe in spite of repeated statements to the 
contrary that these have foreed the blood and 
fixed cells to fortify themselves with antibodies 
to meet all of the invading organisms and even 
their specific degree of virulence. I call your 
attention to the fact that if these same organisms 
were introduced into the tissues of a patient who 
had not previously been their host, a dangerous 
infection would follow, but here no increased 
infection can be noticed when they are carried 
still deeper into the tissues by our instruments. 
On the contrary, primary healing usually follows 
if our surgical assistance is thorough. This is 
sufficient proof that these tissues are more than 
normal in their bactericidal properties. When 
the tissues are thus fortified with antibodies 
which possess absolute specificity for the organ- 
isms which stimulated their production, why 
should we resort to the use of artificial agents 
which possess none of these properties ? 

I am pleased to find that Mr. Sturridge has so 
ably presented the necessity for the preservation 
of all teeth that can be restored to a healthy 
condition, and that he is strongly supported in 
this view by Mr. Robbins. While it is true that 
we must eradicate all septic foci from the 
mouths of our patients even if it necessitates the 
removal of their teeth, it is equally true that we 
can keep their teeth almost free from caries and 
their gums perfectly normal to the most extreme 
age. Even where pathological changes have 
occurred almost all of such teeth can be restored 
to a healthy and reasonably comfortable condition 
by employing the methods which have been 
presented at this Congress. 

Mr. Sturridge is right in saying that bone cannot 
form around loose teeth. Since normal bone will 
quickly absorb around the roots of teeth which 
receive unnatural pressure, we do not expect 
new bone to form under similar conditions. 
Loose teeth must have some form of artificial 
support which will establish physiological rest until 
sufficient new bone has formed to support them. 

Mr. Blaagberg thinks stiff serrated brushes 
should be used by our patients in order that they 
may be able to remove microbie plaques. He 


225 


also thinks the brush should be controlled so as 
to permit the stroke to start on the gums and be 
directed towards the erowns. It will be found 
even stiff brushes do not thoroughly remove these 
plaques. I wish you would try an experiment 
in your own mouths. After you have brushed 
your teeth rub them over with thin sterilized 
gauze, the result will be that they will feel much 
smoother to the tongue, the reason for this is that 
you have removed still more debris and mierobic 
life. A high polish on the surface of the enamel 
renders that surface unfavourable for the lodg- 
ment of debris and the formation of microbic 
plaques. Such surfaces are also easily cleansed, 
but should they require much brushing to cleanse 
them, this would merely increase the necessity 
for using a brush which would not irritate the 
gum margins. It has been pointed out in my 
report that irregularity in the length of the 
bristles lessens the necessary friction and increases 
the irritation to the gums which we are anxious 
to avoid. 

As to the direction in which the brush should be 
used, we need only study the form of the support- 
ing structures of the teeth and the functions 
which they perform to clearly understand how we 
can best cleanse and stimulate them. When the 
teeth are brought together in the act of masticat- 
ing, the food is forced to pass upward over the 
upper, and downward over the lower gums. 
These tissues are formed in such a way that they 
provide a perfect series of inclined planes to slide 
the food safely over the deeper tissues. "They 
also require much of this sort of friction to 
strengthen the septal tissues and cleanse the 
gingival sulci. It must be very clear that only 
a stroke of the brush which is directed from the 
crowns towards the gums can render the assistance 
which Nature requires, but stiff brushes should 
never be used for this purpose. It is the amount 
and not the harshness of this friction which is 
needed. 

Mr. Blaaberg asks why I advise gradual 
polishing of the crowns. Although this is not 
attempted until the wounds have become healed, 
it must extend underneath the free margins of 
the gingiv as far as the attachment of the tissues 
to the cementum. If we attempt at any one 
time to produce the perfect polish which is 
necessary at this point, we would probably 
irritate the gingivæ and pericemental attachment 
too much, even if we used the most gentle 
method. In my judgment it is better grad- 
ually to produce a brilliant polish around the 
necks of the teeth by making frequent short 
appointments. 

I thank you. 
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THE most severe criticism of the educated physician 
against our specialty has been directed against the 
empirical nature of pulp and root canal therapy 
as generally practised. 

The slow poisoning resulting from low-grade 
infections following defective therapy in this 
region has brought a lingering death to thousands 
of people. 'The prolonged suffering of the indi- 
vidual, covering frequently many years, has been 
attended most generally by disease of the heart 
itself, or some other vital organ. Too often has 
the cause of death been given by the physician as 
endocarditis, when bacteriologie research to-day 
shows beyond doubt that the one great ætiologic 
factor has been oral sepsis. - These are not expres- 
sions of my private opinion, but are views that 
have been forced upon medical and dental investi- 
gators, by clinical experience and bacteriologic 
research. l 

Consequently, it is important that the leaders 
in dentistry should come to an understanding as 
to the requirements necessary in operations of this 
nature.. A scientific standard of principles should 
be agreed upon. Our duty to humanity demands 
that action of this kind be delayed no longer. Too 
many men of recognized ability have been satisfied 
with a technique which results in leaving the field 
free from infection when this operation has been 
completed. Nothing short of making future infec- 
tion in this locality impossible will give dental 
surgery the high position it is justly entitled to 
in the field of preventive medicine. It matters 
little what method is pursued if this result can be 
proven. 

To accomplish this object it is necessary that : 

(a) Every particle of organie tissue living or 
dead must be removed from the canals. 

(b) Any diseased tissue in the peri-apical region 
must be entirely obliterated. 

(c) Future infection of organie structure in the 
dentinal tubuli must be guarded against. 

(d) All foramina must be hermetically sealed 
both within the canal and on its peri-apical area. 

(e) Infection from the region of the pulpal 
chamber must be made impossible. 

The time has come when it must be recognized 
that all five of these requirements must be met. 
No compromise can be permitted in order to safe- 
guard the future health of the individual. If for 


any reason any one of these results cannot be 
attained the tooth must be extracted. 

Where diseased conditions have not become too 
far advanced there are not more than 3 or 5 per 
cent. of teeth that cannot be scientifically operated 
upon, so that all these requirements will be 
fulfilled. "This result frequently, however, is only 
possible at the cost of many hours of work, 
requiring great patience and skill of a very high 
order. This always has been and always will be 
the great bar against the practicability of preserv- 
ing in a state of health the vast majority of teeth 
with pulp involvement. 

Unfortunately for the world the majority of 
dentists see only the crown of the tooth. The art 
of restoring lost portions of the crown appears to 
satisfy their ideals of dental requirements. They 
appear incapable of appreciating the fact that 
septic dentistry is little less than wanton murder. 

It is one thing to have been, in the past, an 
ignorant and thus an innocent perpetrator of this 
wrong, and quite another matter to continue this 
destruction of human health with our present-day 
knowledge. No man who is honest with himself 
will continue to do things which are medical sins 
when he knows the possible consequences. 

This terrible menace to publie health can only 
be stamped out by the honest men in the pro- 
fession uniting in educating the world as to the 
dangers attending imperfect pulp therapy. 

Our first great duty is to carry the educational 
propaganda to our confreres to such a point that 
they will all see the truth. To the many thousands 
of dentists who appear to close their eyes to facts 
we must apply harsh measures. Unrelentingly we 
must carry them to the post-mortem chamber and 
forcibly make them gaze on the consequences of 
their malpractice. This is no easy task. Thou- 
sands of dentists appear to think that if the 
interior of the root canal is found free from 
infection no harm can result from such a tooth. 
They appear incapable of appreciating the fact 
that th little blind abscess at the end of a 
root with the mildest kind of a streptococei 
infection is the most dangerous factor that can be 
left in the human mouth. How can we make 
these people see that the non-hzmolytic strepto- 
coceus of the lowest possible power of virility (so 
low that it is incapable of producing sufficient 
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inflammation to produce the slightest perceptible 
irritation) is continuously sending a small quantity 
of deadly toxines through the system ? 

It is fortunate for the world that we have 
reached a state where these facts have been 
substantiated by exact laboratory research. No 
longer can the pompous practitioner reply, ** My 
opinion is as good as yours." He must be made 
to realize that this subject has passed the stage of 
theory to one of established scientific proof. 

While, therefore, the future practice of dentistry 
is destined to bring us back to the point of extract- 
ing a great many more teeth, we must not lose 
sight of the greater value of the natural teeth over 
anything artificial. Our efforts at conservation of 
human teeth should not be lessened wherever it is 
feasible. 

At this point it becomes necessary to be personal 
and exploit a technique to the improvement of 
which I have been giving continuous attention for 
over thirty years. It is my fondest hope that in 
the future some one will unearth a method of 
procedure that will be less laborious and require 
less time, but up to the present time this technique 
appears to more thoroughly meet the demand than 
any other. 

Only since the introduction of the X-ray has it 
been possible to place root canal therapy on a 
scientific basis. It is the most important aid we 
have to-day in performing a scientifie operation. 
It is continuously required from the outset to the 
conclusion of the work. It is important before we 
begin to have a Róntgenogram that will give us a 
general outline of the anatomy of the roots and 
indicate if any pathogenic condition exists, and 
the visible extent to which tissue destruction has 
taken place. | 

The first essential thing in the mind of the 
operator should be that when the operation is 
completed the filling material must seal the peri- 
apical end of the root, and consequently he must 
be able to pass a broach through every foramen. 
To accomplish this end it is essential that the point 
of entrance to each root canal should as nearly as 
possible be on a straight line with the foramen at 
the end of the root. By the aid of X-rays this is 
reduced to a geometrical problem, and many 
teeth can have apparently badly curved roots 
straightened by making the point of entrance at 
the correct spot. In attaining this object, no 
consideration must be given to conservation of 
tooth substance. Having solved the geometrical 
problem, it is best to remove at the start as much 
of the crown as it will be necessary to remove at 
any stage. Er 

After some experience this can be readily 
gauged. Much time can be saved, the work can 
be made less difficult, and better results obtained 
if every portion of tooth to be removed is com- 
pleted before any canal is entered. There are 


cases where it may be necessary to remove the 
entire crown, and where a root is to be crowned 
it is naturally far preferable to do this at the 
outset. The operator must become thoroughly 
familiar with the ordinary anatomy of the different 
teeth so as to expedite matters as much as possible. 
Where living pulp is to be removed it is supposed 
to be previously anzsthetized. Before the pulp 
chamber itself is entered the rubber dam should 
be adjusted and the field of operation carefully 
washed with alcohol or 10 per cent. solution of 
formaldehyde. Every possible precaution. should 
be taken to insure strict asepsis at every stage of 
the operation. If a live pulp is to be removed a 
perfect Donaldson bristle is selected after care- 
fully serutinizing the barbs under a magnifying- 
glass to insure against the fracture of a defective 
broach. The fine Donaldson barbed broach is then 
passed gently alongside the pulp tissue, as near 
the end of the canal as possible. Only practice 
can bring the skill that the delicate manipulation 
of this broach requires. It might be said that 
firmness and exquisite delicacy of manipulation is 
a combination of energy that is necessary in the 
use of the broach. 

It is requisite either in the manipulation of this 
broach or of any other form of canal instrumenta- 
tion that the operator's attention should never be 
deflected in the slightest because of the danger of 
breaking any instrument in a root canal. 

The same care in instrumentation is necessary 
if the pulp be dead. Under such circumstances 
too much attention cannot be devoted to avoiding 
the forcing of any infected material, however 
minute, through any foramen. It is frequently an 
error of judgment to prolong instrumentation too 
far. Having removed all masses of tangible tissue, 
whether it is living or dead tissue, or in any 
particular degree of putrescence, we now resort to 
chemical measures. 

For this purpose we have recourse to sodium 
and potassium (kalium-natrium). "This unique 
mixture of these metals was made by Dr. Emil 
Schreier of Vienna over twenty-two years ago, 
and to those who have learned its merit, is unques- 
tionably the most valuable means at our disposal 
in root eanal therapy. It has an intense affinity 
for water, and as a result unites with any form of 
organie matter with such great intensity as to 
produee immediate oxidation of everything con- 
nected with the union. Thus a given quantity of 
sodium and potassium unites with a given quantity 
of organie tissue, and the result is complete 
extermination of that much organie matter. Only 
a portion as large as a pin-head should be intro- 
duced at a time, on account of the violent reaction 
which takes place. In the case of a putrescent 
canal, as soon as we have reached a point where 
there is the slightest danger of forcing infection 
through a foramen, instrumentation ceases, and 
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we resort to the sodium and potassium. On the 
end of a barbed broach a very small quantity is 
introduced into the canal. The result is fire, 
smoke, and gas, and when this has subsided we 
introduce another particle, our broach constantly 
passing nearer the end of the root until finally 
every particle of putrescent matter has disappeared 
and the broach has passed through the foramen. 

Properly carried out, one need not fear with 
this technique that septic matter may be forced 
through the foramen, and when irritation ensues, 
which rarely occurs, it will subside within from 
twenty-four to forty-eight hours. 

In the removal of living pulp tissue the sodium 
and potassium unites and destroys all of the 
numerous shreds of organie tissue that are found 
at the orifices of the dentinal tubuli. This 
destruction proceeds some distance into the tubuli. 
Only when all chemical action has ceased and the 
broach has passed through the foramen can it be 
said that the canal is void of organic tissue. In 
the removal of living pulp this is never possible 
until the second or third sitting. "There is then 
no longer any anæsthetic condition, but generally 
some sensation until the last particle of kalium- 
natrium has been removed, when it remains inert 
in the canal. 

We find the greatest value of this material in 
chemically reaming such canals as appear im- 
possible to penetrate on account of their being 
occluded with calcifie matter. In all such cases 
there is always some organic matter still present, 
even if not perceptible to the naked eye. As long 
as there is the slightest moisture left the kalium- 
natrium will destroy this stratum of tissue. When 
at times the kalium-natrium becomes inert on 
account of the absence of moisture, it is necessary 
to moisten the canal with a few drops of distilled 
water. After some progress has been made in 
blazing a path in the canal, a fine sharp-pointed 
instrument made of superior hard-tempered steel 
is introduced into the fine opening. "These instru- 
ments are called dental picks, and with the organic 
strata removed, you have little difficulty in 
breaking up the calcific mass into very fine 
fragments. These cling to the picks and are 
readily removed when fresh sodium and potassium 
is introduced. The continuance of this technique 
will finally succeed, not only in carrying the 
broach passing through the foramen, but in 
widening the canal sufficiently to make it readily 
accessible to the canal plugger. Often it is 
impossible to pass the broach through all the 
foramina until the patient has had a number of 
sittings. 

The operation can cease at any point. 
of sodium and potassium has rendered the canal 
aseptic, and no medicament of any kind should 
be placed in.the canal. 'The general practice of 
sealing in the canal some antiseptic remedy cannot 
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be too strongly discouraged. If there is any 
abnormal pathologie condition at the apex it will 
be obscured by the drug, and sometimes not even 
suspected by reason of the action of the antiseptic. 

Then again it interferes with that absolute 
cleanliness of root structure which you are bending 
every energy to attain. When you are ready to 
dismiss the patient a fine gold wire is passed up 
the canal as far as possible through the foramen, 
when this can be done. The external end of the 
wire is bent so as to make it easily removed. A 
small dressing of sterile Japanese paper or cotton 
is now packed around the wire to prevent the 
ingress of filling materials and the cavity sealed 
with base-plate gutta-percha. The tooth is then 
radiographed, and the picture discloses whether 
the wires have passed through the foramina and, 
if not, how far they are from the root end. Not 
infrequently it will be found necessary to cut 
away some more tooth structure in order to permit 
the broach to enter at the correct point, which the 
gold wire now for the first time discloses. 

These wires become most valuable for diagnostic 
purposes in teeth having pulp nodules and canals 
impacted with calcific matter. 

A stage has now been reached where it can be 
consistently said that the canals are clean. The 
Róntgenogram shows the wires through every 
canal foramen. The canals are now washed out 
with a solution of one part of sublimate to 500 of 
hydrogen peroxide (Marchand or similar). This 
solution, after the canals are dried, will leave 
traces of the sublimate along the orifices of the 
tubuli. 

If there is any diseased area in the peri-apical 
region it has not up to this time been disturbed, 
but is now ready for extirpation. The canals are 
now flooded with a physiologic salt solution. The 
negative.pole of a galvanie rheostat properly 
constructed for this purpose is now attached to 
some part of the cheek by means of a wet sponge 
interposed. The positive pole consists of a wire 
of chemically pure zine which is held in the 
different canals in turn, care being taken not to 
have the zinc point pass through the foramen or 
occlude the opening so that it may not interfere 
with the egress of gases that pass through the 
tooth emanating from the peri-apical area when 
the granuloma or other form of pathogenie tissue 
is being destroyed. These rheostats are worked 
by a shunt system, so that the amperage can be 
gradually increased without causing any discom- 
fort. One and a half to two milliamperes of 
current is generally easily borne, and should 
remain in each canal from ten to twenty minutes. 

In this manner ions of electricity are forced 
through the foramina together with nascent 
chloride of zinc. The tubuli themselves are, 
absolutely placed in a germicidal state. Any 
ordinary granuloma can be entirely obliterated in 
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this way, to be followed by the growth of new 
alveolar structure if no place is left for any 
visiting bacteria. When, however, the cementum 
of the root itself has become necrosed, apecectomy 
must be resorted to after the root filling has been 
completed. 

The root canals are now ready for filling. The 
first essential for the root filling is that it should 
be easily forced through the foramen ; it should 
be most compatible with the dental structures, 
indestructible and void of any irritating properties. 
As long as the filling material fails to encapsulate 
the outside of the end of the root it is inviting 
reinfection. 

Paraffin always presents the possibility of be- 
coming absorbed, and is therefore contraindicated. 
Cements composed of oxychloride of zine or con- 
taining any irritating substance like formalin are 
contraindicated. No cement substance can be 
depended upon to compactly fill every crevice and 
deflexion of the normal canal, to say nothing of 
the miniature foramina that are found. The 
frequent discovery of foramina on the side of the 
root makes it essential that the canal should be 
filled with a solid homogeneous mass, unchange- 
able in its nature, and which will hermetically seal 
the mouth of all dentinal tubuli. 

Gutta-percha meets the requirements of an 
ideal root filling better than any other material. 
Points made from base-plate gutta-percha are 
selected, of a diameter which will enable them to 
go to the end of the canal. They are placed in a 
10 per cent. solution of formaldehyde so that their 
surface will be aseptic. The canals are thoroughly 
dried, finishing with warm air. A fine broach, 
upon which are twisted a few fibres of cotton, is 
dipped in a very liquid solution of chloro-percha ; 
this is carried to the very ends of the canals. With 
an aseptie pair of tweezers the gutta-percha point 
is taken from its bath, carefully dried in an aseptie 
napkin and gently carried into the canal. A 
plugger which will pass to the end of the canal is 
dipped into alcohol, ignited at a lamp and the 
warm plugger firmly, but delicately, forces the 
gutta-percha point to the end of a canal. One or 
two more fine gutta-percha points are introduced 
in this manner. A small piece of Japanese paper 
is then twisted around the plugger, this is soaked 
in ehloroform and then passed into the canal, and 
the gutta-percha repeatedly packed with this 
ehloroform tampon. This causes the gutta-percha 
to become softened, and under pressure causes it 
to pass through the foramina and into every 
depression. Fresh gutta-percha points are treated 
in the same manner until the filling is complete. 
With cold air every particle of chloroform is 
volatilized, when it is covered with an oxychloride 
Of zinc cement in order to prevent infection 
through the crown. 

The tooth is now again radiographed in order 
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to determine if the end of the root is encapsulated 
with chloro-percha. If the root filling has not 
passed through the end of the root, it becomes 
absolutely necessary to remove all of the root filling 
and again attempt a correct filing. The final 
Róntgenogram is essential in determining whether 
the tooth has been left safe from the possibility of 
reinfection. When this procedure has been cor- 
rectly carried out there can be no possibility of 
reinfection, and in time new alveolar structure will 
be found in the peri-apical region, as is shown in 
my collection of transparencies in the Museum of 
the Congress. 


Mr. W. Hern (London), thanked Dr. Rhein 
for his excellent paper and for his plea for the 
saving of every possible natural tooth. He 
agreed with Dr. Rhein in the much greater 
value and efficiency of natural teeth as compared 
with any artificial substitutes. He wished to 
congratulate Dr. Rhein on the accuracy of his 
technique and operating skill in the filling of root 
canals, and on the excellence of his slides. 

He was in complete accord with Dr. Rhein when 
he drew attention to the importance of making 
sure that all putrescent tissue in the canals of 
dead teeth was removed and that free, if not 
approximately straight, access must be obtained 
to secure this. 

He had no experience of the potassium-sodium 
treatment of root canals and would like to ask Dr. 
Rhein how these substances produced what he 
termed a chemical reaming. The speaker could 
not go as far as Dr. Rhein in his advocacy of the 
opening through of every apical foramen when 
dressing dead teeth, he feared that time perhaps 
might show that some of the roots treated in 
this way would show a tendency to absorp- 
tion. | 
He wished again to thank Dr. Rhein for his 
interesting communication. 

Mr. F. D. Lams (Wigan): I wish to thank 
Dr. Rhein for the magnificent exposition of his 
rational method of root therapy, and to express 
my surprise that what he describes in his advocacy 
as * heresy " should be received with so little 
manifestation of spontaneous opposition, for my 
own efforts to secure acceptance of the basal 
principles advocated, lead me to consider him 
a missionary with a gospel to a heathen land. 
There is a strong prejudice against the passage 
of broaches and root fillings through the apical 
foramen; my own experience supports the 
essayist. Application of radiography at several 
stages, and in all cases, is hardly possible for the 
general mass of dental practitioners, nevertheless, ` 
the adoption of the system advocated, as a whole, 
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as the complete and ideal system of root canal 
therapy is earnestly to be desired. 

I wish to ask if Dr. Rhein endeavours to secure 
encapsuling of the root apex by the gutta-percha 
filling where the apical tissues are normal. It 
seems to me that normal tissues would mechani- 
cally resist the apical excess. 

Mr. BLAABERG (London) : Mr. President, Ladies 
and Gentlemen, —I thank Dr. Rhein for his paper. 
I should like to ask him why, after the first 
treatment of a putrescent canal, when it is 
emptied and the wire inserted, he uses only 
sterile bibulous paper to fill the remainder ? 
Personally, I feel that the sodium potassium has 
only penetrated in the dental tubules a short 
distance and they are filled with septie contents 
a greater portion of their length. To sterilize 
these I use a tricresol dressing and leave this in 
place for two days, or until I think it will have 
spent itself, dependent on the degree of sepsis. 
This treatment is repeated, allowing the dressings 
to remain for longer periods, until finally I think 
I may risk closing it permanently. I used to use 
formalin with trieresol, but have now practically 
discarded the former. Dr. Rhein spoke of the 
apieal foramen; recent research has shown that 
there are frequently from three to eight foramina. 
I should like to ask him whether he feels satisfied 
that all these become solidly filled with the 
chloro-percha and the points, and whether he 
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does not feel that the evaporation of the chloro- 
form may leave that part spongy and porous and 
so prone to reinfection. 

Dr. M. L. RuEgiN (New York): In reply to the 
question of the Chairman, the great distinction 
between granuloma and a dental cyst consists 
in the smooth unbroken wall of the cyst and the 
stellated wall of the granuloma. In the cysts 
the interior is entirely free from micro-organisms 
and consequent toxæmia resulting. In regard 
to milliamperage it is generally understood that 
the amount of current any individual can tolerate 
varies greatly, but that two milliamperes is the 
maximum amount the average individual will take 
without pain. "There are cases when as much as 
ten milliamperes can be tolerated, and, of course, 
this would greatly shorten the time required. 

Normal teeth, when the pulps are removed, 
should have the periapical end of the roots 
encapsulated. 

There should be no place in scientific therapy 
for the old-fashioned medicinal agents left in 
root canals. If some unexplored recess contain- 
ing organie matter has not been reached such 
medication would hide this place, which later 
would become a source of infection. i 

It appears impossible for root absorption to 
proceed if the ends of the roots are capped with a 
solution of gutta-percha and chloroform. Mechani- 
cally this prevents any osteoclastic action. 


REPORT ON 
PRINCIPLES OF CAVITY PREPARATION 


By H. W. P. BENNETTE, M.D.S. Liv., L.D.S. EnG., BIRKENHEAD 


Ir does not enter into the province of this paper 
to discuss the advantages or disadvantages of the 
cast gold inlay as compared with the foil filling, 
nor do I intend to do so, beyond stating my 
belief that the cast inlay affords us a better 
means of restoring to full functional -activity 
any tooth which has been attacked to any ap- 
preciable extent by caries than does the foil filling. 

It must not be understood by this that I have 
discarded the foil filling, but that I have limited 
its use to small cavities which have a box-like 
formation, that is to say, four walls and a floor, 
and which do not call for a contour restoration. 

For convenience of description I will divide the 
types of cavities into three groups : 

(a) Those rendered necessary or brought into 
being by imperfections in development such as 
fissure cavities or pits. 


(b) Those which occur upon smooth surfaces. 

(c) Those which involve both of the above. 

In group (a) I use the words *' rendered neces- 
sary by imperfections in development,” wishing 
to imply that I do not hesitate to cut out faulty 
fissures or pits, even though they are not as yet 
seats of caries. 

The reasons for treating carious teeth are two, 
namely, the removal, of diseased tissues, and 
secondly, the restoration in full of these lost 
tissues. 

Bearing this in mind I invariably divide my 
operation strictly into two sections, and there- 
fore never commence to shape up a cavity 
until I have completely removed all affected 
parts. 

The first step in the operation is to break down 
all frail enamel margins by means of a freshly 
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sharpened chisel, cutting until hard healthy 
enamel is reached in every direction. 

When this has been done, as much of the carious 
dentine as can be removed by the use of excavators 
is cut away, the cutting being done from points 
near the centre of the cavity towards the 
cireumference in order to avoid undue pressure 
and eonsequent pain being inflicted upon the pulp. 

When it becomes difficult to remove partly 
infected dentine by this operation, a suitable 
rose head bur is used and by this means all un- 
healthy dentine is removed. If at this stage 
.any overhanging enamel margins are present, 
they should be removed by means of a convenient- 
sized carborundum stone moistened and used 
with a light steady touch while rev olving rapidly 
in a truly running handpiece. 

I use stones in preference to burs for all trimming 
of enamel margins, as I consider they cut better 
and are less painful to the patient—to say nothing 
of the speed the work can be done at, and the 
finished surfaees they give. Small knife-edged 
stones used in either the straight or contra angle 
handpiece are particularly useful for opening up 
fissures, SPEER, where there is little or no caries 
present. 

At this UE and not before, should the shape 
of the cavity and the position of the cavity 
margins be finally decided upon. At this point 
also, pulp or root treatment, as the case may be, 
should be taken in hand, and generally speaking 
completed before passing on to the rest of the 
operation of preparing the cavity for the reception 
of the inlay. 

The above description serves for every form of 
cavity met with. 

It would be quite impossible in a paper of 
this length to go into the minute details in the 
preparation of even all the most typical cavities 
we have to deal with. I shall therefore attempt 
so to word my description as to cover the majority 
of them. 

First, let us consider a typical case in group (a). 

Assuming that all infected tissue has been re- 
moved and leaving out of consideration any pulp 
or root treatment, we must decide upon the 
position to be occupied by the cavity margins. 

Here, as in all cases, due regard must be paid 
to the chance of the recurrence of decay, and the 
joint between healthy tooth and metallic restora- 
tion must lie in the region of comparative im- 
munity. This on all occlusal surfaces is practically 
speaking at every point, except the defective 
fissures, so that when these have been freely cut 
away the cavity margin occupies a position of 
safety. Sharp corners, such as lie at the junction 
of the fissures, should be rounded off in order 
to simplify the cavity as much as possible. 

This being done, the next step is to shape up 
the walls of the cavity. The floor, or pulpal 
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wall, should be made as flat as possible, and the 
remaining walls should be as near a right angle to 
this as it is convenient to make them. In practice 
this angle will be slightly obtuse; but it is wise 
to make it as little so as possible. 

The best procedure in my hands for bringing 
this about is first to cut the floor with the face 


of an inverted cone, but taking care not to under- 


cut the walls, then proceed with a Dall’s inlay bur 
and finish off with either a drum-shaped stone or 
else with an old fissure bur covered with moistened 
carborundum powder. This gives a smooth 
surface, and ensures cutting the face of the wall 
in its entire depth at one time. 

The angles made by the perpendicular walls 
with each other should be rounded and follow 
the line created by the margin of the cavity. 

At this point, if I have any doubt about being 
able to withdraw my wax matrix, I soften some 
gutta-percha and force it into the previously 
moistened cavity, let it stiffen and then carefully 
remove by fixing a heated sprue, which when 
cold can be seized by dressing-pliers. If it leaves 
the cavity easily all is well, and in any case a 
careful examination of the plug often suggests 
some slight modification or improvement in the 
shaping of the cavity. 

The last step, but a most important one, is the 
treatment of the cavo-surface angle, and with Dr. 
J. V. Conzett and others I lay particular stress 
upon this part of the preparation. I prefer a 
long bevel, taking in the whole thickness of the 
enamel. 

This requires care and a d deal of patience. 
In the type of cavity at present under discussion. 
I find a cone- or drum-shaped stone of great use. 

. When this surface is carefully polished I consider 
the cavity is ready to receive the wax from which 
the matrix is to be made. 

This paper is not concerned with this part of 
the procedure, but it is well to examine the pattern 
when obtained and to learn from it whether the 
cavity preparation is all that it should be or not 
and if not it can still be remedied. 

Quite a common complication of this simple 
class of cavity is where a defective groove extends 
over the buccal or lingual surface of the tooth. 

In this case the treatment is the same._ The 
pulpal wall is extended and becomes the floor of the 
groove, the walls are.at right angles to it and the 
cavo-surface angle is bevelled; obviously the 
occlusal end of this groove is wider than that 
which approaches the gingival margin, for the 
convenience of withdrawing the wax pattern. 
In those cases where this groove leads into a pit 
which when cut out is larger than the width of 
the groove, I prefer to treat it as a separate 
cavity rather than sacrifice too much healthy tooth 
substance. 

The pits formed on the lingual surfaces of the 
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upper incisors need no more description than the 
above, as they should be simple box cavities. 

'To pass now to those cavities which occur upon 
smooth surfaces. "Very little further description 
is required for this type of cavity. 

The most common examples are those which 
are situated at the gingival margin on the labial 
surfaces of incisors and cuspids, and the buccal 
surfaces of premolars and molars. 

Here the floor or pulpal wall should be flat 
and the surrounding walls at right angles to it, 
and the cavo-surface angle bevelled, except in the 
region where the cavity margin passes beneath 
the gum. Here I prefer a face joint, for the simple 
reason that it can be practically finished out of the 
cavity, and thus avoid damage to the soft tissues ; 
it also occupies a region of immunity. 

The only cavities on the mesial or distal surfaces 
that I treat in the above way are those which 
are situated in teeth which have lost their neigh- 
bours, and where the enamel and dentine on the 
occlusal boundary are strong and healthy. 

All other cavities which have their origin on 
these surfaces I open up to the occlusal surface 
and treat from there. 

One description for all mesio- or disto-occlusal 
cavities must suffice. 

All defective tissues having been removed, 
the cavity margins are extended to those regions 
which are comparatively immune from decay. 

The gingival margin should occupy a place just 
beneath the gum and the buccal and lingual 
margins, which should be parallel or slightly 
divergent at their occlusal ends, should meet it 
in slightly rounded-off angles. The position of 
the occlusal margin will depend upon the con- 
dition of the fissures on that surface. 

If these are involved they must be cut out 
as described above and the two cavities must 
merge into one another. 

The gingival wall should be cut flat at right- 
angles to the long axis of the tooth and the pulpal 
wall should meet this at a right angle. The 
gingival wall may here be considered as the 
floor of this portion of the cavity. The remaining 
two walls, buccal and lingual, should meet both 
the gingival and pulpal at right angles, or if there 
be sufficient tooth substance to allow of it without 
risk of weakening, these two walls may occupy 
a position at an angle which is slightly acute with 
the pulpal wall. If this is not possible or un- 
desirable, anchorage may be obtained in most cases 
by either broadening the end of the fissure or 
occlusal portion of the cavity which is distant from 
the main portion, or drilling a depression in the 
pulpal wall of this portion of the cavity. 

When this is done nothing remains but to 
create the cavo-surface bevel and take a test wax 
pattern. 

The object is to form the cavity so that the 
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wax matrix can be withdrawn from it in an 
occlusal direction. 

If the fissures are not involved, I find the simplest 
form of retention is to make the bucco- and linguo- 
axial angles slightly acute, and if possible increase 
this tendency as the occlusal surface is reached. 
This, together with a flat gingival floor, an accurate 
contact point restoration, and gocd occlusion is 
sufficient to retain any medium-sized inlay in this 
position. 

If the root canals have had to be treated, 
additional retention can be obtained from this 
source by means of a post of iridio-platinum 
wire round which the inlay can be cast. 

In those cases where both the mesial and distal 
surfaces are involved, it is necessary to make 
one complicated cavity. j 

The preparation is the same with this addition. 
The cusps are deliberately reduced, so that they 
may be reproduced in gold. 

This is particularly necessary in the case of 
upper premolars. In this way the risk of splitting 
either half of the tooth during mastication is 
reduced to a minimum. 

It only remains now to give a brief description 
of the preparation of cavities situated in the 
approximal regions in the anterior teeth. 

Generally speaking, these cavities can be made 
fairly simple by quite freely opening them up 
from the lingual aspect. 

The margins are extended in every direction until 
the safety line is reached. If the cavity is one which 
does not involve the incisal edge, sufficient re- 
tention can be obtained by preparing it as follows : 

The gingival margin is placed beneath the inter- 
dental portion of ihe gum tissue, and merges into 
the labial margin which extends as far as the 
mesio- or disto-lingual angle of the tooth. "The 
lingual margin is brought into existence by the 
preparation of the pulpal or axial floor. 

'The gingival wall is shaped so as to be at right 
angles with the long axis of the tooth, and the 
axial wall is made at right angles to the gingival 
wall. This is accomplished by opening up the 
cavity from the lingual aspect with small stones 
or fissure burs held in the contra angle hand- 
piece, great care being taken not to remove all 
healthy dentine from the back of the labial wall. 
This operation virtually forms the labial wall, 
which thus makes a right angle with the axial 
wall. It will be seen also that this forms the 
lingual margin of the cavity. Sufficient retention 
can then be obtained by prolonging the lingual 
margin and the portion of the axial wall adjacent 
to it, both in the direction of the root and the in- 
cisal edge of the tooth—thus forming a dovetail. 

This portion of the margin and a small portion 
of the extremities of the labial and gingival margins 
can then be bevelled and the cavity is ready for the 
trial wax pattern. 
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Those cavities which involve the incisal edge 
must be prepared on slightly different lines 
from the previous variety. Additional retention 
must be obtained on account of the extra strain 
to which the filing will be subjected during 
mastication. 

In a large number of these cases where so much 
restoration is called for, the pulp has been in- 
volved and we have the root canal at our disposal 
by which to secure a strong anchorage. 


In those cases where the pulp is alive, additional 
hold is obtained by treating the lingual surface 
of the tooth as though it were an occlusal surface 
and following the same principles of retention 
as described for mesio-occlusal cavities in the 
molar region. 

Much more could be written on this subject, 
but I think the above description to some extent 
covers the chief points in the princip'es of cavity 
preparation. 


REPORT ON 
THE FILLING OF TEETH WITH CAST-GOLD INLAYS 


AND ON THE PRESENT STATE OF THE ART IN THE UNITED STATES 


By RODRIGUES OTTOLENGUI, M.D.S., D.D.S., LED. New York Crrv, U.S.A. 


In 1908, at a meeting of the Odontological Society 
of New York, Dr. Wm. H. Taggart announced a 
new method of filling teeth, by making a pattern 
of the desired filling, investing the same in a seam- 
less mould and reproducing this pattern by casting 
molten metal under pressure. At the same 
meeting he presented a casting machine. with 
which this process could be successfully conducted. 

i The announcement and description of this new 
method of filling teeth aroused a greater interest 
than had any other announcement ever made in 
relation to dental practice. Within a year 
thousands of men were utilizing the casting pro- 
cess, and numerous inventors and manufacturers 
were offering for sale casting machines, with which 
the claim was made that cast fillings could be 
made to better advantage than with the Taggart 
apparatus. Your reporter believes that this will 
be an appropriate moment for dealing briefly with 
this subject of machines. 

.Casting Machines. Casting machines may be 
divided into three classes: those utilizing direct 
gas pressure, inclusive, of course, of air, steam, and 
thelike ; second, those utilizing the forces exerted 
by centrifugal motion ; and third, the so-called 
suetion machines. Men claim success with all 
these various devices, but it must be remembered 
that the minds of men vary, and that personal 
ideas and standards differ proportionately. 
Suffice it then to say that in the opinion of your re- 
porter no machine is the equal of the Taggart 
apparatus, in support of which view he may state 
that experts in the use of the Taggart machine, 
both in New York City and in Chicago, have made 
test cavities, for which they have readily made 
accurately fitting castings, which experts with 
other appliances have been unable to duplicate. 


Conversely, no one has produced a casting with 
any rival machine which cannot be duplicated 
with the Taggart. 

Early Problems. With the adoption of the 
casting process, operators at once met with 
diffieulties and obstacles, which often produced 
castings so poor that they could not be used. The 
faults in the inlays were mainly of three kinds. 
First, inlays larger than the original pattern ; 
second, inlays showing feathers in two or more 
directions ; third, inlays spoiled by having minute 
or even large globular masses attached to their 
surfaces. 

Many extensive and more or less scientific in- 
vestigations and experiments were undertaken to 
solve these seemingly insurmountable difficulties. 
Multifarious theories and explanations were ad- 
vanced to account for these harassing troubles. 
It is worthy of note that men of keen minds and 
of analytical judgment nevertheless advanced 
antagonizing theories in accounting for quite 
similar phenomena. I need not take up the 
time of my confreres in this Congress by recount- 
ing the differing views of these different in- 
vestigators. But let me say this, that in my 
opinion there would have been less difference of 
opinion and less divergence of reported results 
had the investigators been content to take the art 
as it was given to them by its originator, following 
his instructions, using his apparatus and materials, 
and thus working along exactly similar lines of 
endeavour. Unfortunately this was not the case. 
Instead of attacking the problems with unbiased 
minds, our research workers in the main solved 
the troubles by mental processes first, and then 
undertook to prove themselves correct by clinical 
methods, which, however ingenious, were all 
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destined to fall short of the truth, because of the 
biased state of the minds of the investigators. To 
make clearer what I am here stating, men who 
had never used a Taggart machine met definite 
failures with some other machine, and spent 
months of energy explaining and accounting for 
these phenomena as though it were a fact that 
they would occur with the Taggart or any and all 
other machines, when often the particular trouble 
upon which so much scientific research was 
expended did not occur at all in the practices of 
the men who had mastered the Taggart process, 
using Taggart materials, and the Taggart machine. 
For these reasons it is the firm belief of your 
reporter that the art to-day would be much 
further advanced had the dentists of the world 
adopted Taggart’s apparatus and directions from 
the outset, and had no other machine ever been 
constructed. For it is an absolute fact that the 
men who have done this—those that have studied 
the process and mastered it, those that use 
Taggart's machine, his wax, and his investment, 
and use them always in exactly the same manner— 
have the satisfaction of knowing that every inlay 
will accurately fit the cavity for which it is con- 
structed. They also know that on the rare 
oecasions when they meet a failure it has been 
themselves and not the process or the materials 
that have failed. 

The Solution of the Problems. It will be appro- 
priate at this point to explain briefly how the 
faults met with early in practice are really to be 
explained and obviated. That they have been 
obviated is demonstrated by the statement that in 
the office of your reporter, and of several other 
exclusive followers of Taggart’s direction, no 
inlay has been discarded or made over during the 
past three years. I have this assertion from 
men of national reputation and of undoubted 
honour. 

Referring to the three main faults previously 
mentioned, let us consider them briefly. First, 
inlays larger than the original pattern. "This was 
no uncommon experience in the early days of the 
art, and not a few methods of overcoming the 
trouble were promulgated. One such method 
was to coat the outer surfaces of the inlay with 
wax and then reduce the cavo-surface by immers- 
ing the inlay for a short time in a gold solvent. 
Another proposal was to place the wax pattern 
in ice water and to mix the investing material 
with ice water. The evident theory was that the 
chilling of the wax and the use of cold in mixing 
the investment would counteract the expansion 
of the mould when heated up to receive the cast 
metal. But the true method of producing an 
accurate casting does not depend upon the 
utilization, but rather upon the avoidance, of 
extremes of temperature. "The wax should not be 
chilled ; the investment should not be made with 
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cold water, and the mould should not be extremelv 
“hot when the cast is made. On the contrary, the 
effort should be made to work as close to room- 
temperature as possible, the wax and investment 
thus being neither warmer nor colder than the 
surrounding air, while the mould itself should be . 
as cool as possible, and consequently as little 
expanded as possible. Success indeed depends 
more upon a constancy and accuracy of technique 
than upon the utilization of any extraordinary 
means of overcoming faults, which should not 
occur at all. Such a method will be presently 
described. 

The second fault, that of having feathers 
extending from the casting, is directly traceable to 
three co-operating causes. First, the use of an 
investment which will crack during the heating 
necessary for burning out the wax; second, the 
presence of these cracks in the investment, 
especially when the mould is hot at the moment 
of casting, thus opening the cracks to their 
ultimate. Third, the use of too great pressure 
in casting, thus forcing the molten metal into the 
crevices. The obviation therefore depends upon 
the use of an investment which does not crack at 
the temperature needed for melting out the wax. 
Second, upon permitting the mould to become as 
cool as room temperature will allow, and keeping 
it as cool as possible during the casting. And 
finally upon using a low pressure, so as to avoid 
causing crevices. 

Lastly, the presence of globules on the surface 
of the inlays is mainly due to improper mixing of 
the investment, or to improper application of the 
investing compound to the surface of the inlay, or 
to both combined. 

The Successful Process. 'The following are the 
essential steps in the process if accurate results 
are to be had. First the wax used for the pattern 
should soften at a moderate degree of heat, and 
should harden at the ordinary temperature of 
the mouth. It should not be overheated, but 
should be softened sufficiently to take an accurate 
impression of the cavo-surface and of the margins, 
yet kept hard enough so that the mass of the 
material furnishes resistance under pressure, 
sufficient to force the outer surface accurately 
against the cavity walls and margins. The wax 
once seated, pressure should be continued until 
the wax has fully hardened. "This pressure should 
be constant and in the direction best assuring the 
certainty of producing accurate adaptation. 
Pressure continued in this manner guarantees us 
that the wax is accurately fitted to the cavity, 
not a few moments prior to its hardening, but at the 
final moment of hardening, after which there will 
be no danger of alteration. through contraction, 
provided the wax is not cast into water colder 
than room temperature. 'The best method of 
assuring the unalterableness of the pattern is to 
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invest it immediately, 
temperature. 

Having thus procured a pattern fitting at the 
moment of complete congelation, the next step 
is properly to invest the same. "The investment 
and water should be always weighed so as to ensure 
definite results. It should be slow setting, and 
should be rotated for at least five minutes to en- 
sure the expulsion of air globules. It should then 
be evenly spread around the pattern and the sur- 
rounding secondary investment poured in in such 
à manner that the operator may be assured that 
during the process the primary investment does 
not move so as to expose any surface of the 
pattern, thus inviting the imprisonment of air 
during the addition of the secondary investment, 
which of course should be made with the same mix 
of material used for coating the pattern. 

'The wax should be removed with moderate heat, 
and this heat should be continued until all gases 
resulting from the combustion of the wax shall 
have been eliminated. "This heat should never be 
extreme enough to risk injury to the mould by 
overheating, nor should it be too long prolonged. 
A definite burner should be used, and a definite 
time employed, for by this means only can 
definite results be obtained. The mould should 
then be permitted to cool to room temperature. 

Many wonder what is meant by the phrase 
* casting in a cold mould." By this phrase it is 
meant that the mould should be as cold as possible. 
It will. necessarily become heated during the 
melting of the gold, but it is manifest that if the 
coefficient of expansion and contraction of the 
investing material at that temperature be the same 
as the coefficient of expansion and contraction of 
the melted metal, this slight expansion of the mould 
aids rather than hinders the accuracy of the result. 
'The gold should be placed in the crucible of the 
mould, and the blowpipe flame kept small so as to 
play on the gold rather than upon the mould. In 
this manner the gold can be melted to the boiling- 
point, while the metal ring around the mould will 
be only a little too warm to be taken in the fingers. 

The pressure should be low. Those who use 
the Taggart machine should have the pressure- 
gauge register about five pounds when the blow- 
pipe flame is in use. "The register will rise to six 
or seven when the cast is made. Finally a large 
excess of gold will ensure a better casting than 
where a small nugget is used. The above pro- 
cess accurately used will produce inlays which 
will fit as well as the wax pattern. No process can 
do better. If the fit is faulty, either the pattern 
was at fault or some other step in the process 
must have been inadequately observed. 

Methods of making the Wax Pattern. When 
Dr. Taggart first disclosed his method he directed 
that the wax should be pressed into the cavity 
of the tooth itself, carved into desired shape, 
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removed and reproduced in gold by casting. This 
has now come to be known as the ** direct method.” 
But another method is much advocated by many 
prominent practitioners, which is known as the 
* indirect method." This involves taking an 
impression of the cavity in an impression wax and 
from this making a replica of the original cavity 
(sometimes called a mould, or die) in which to form 
the wax pattern. "This replica is made of various 
materials, such as cement, one of the quick-setting 
silver-tin amalgams, or copper amalgam. 

For the indirect method many advantages are 
claimed, the more valid of which are as follows : 

First, if a casting is spoiled another may be 
made without recalling the patient. This can 
only appeal to those using unreliable machines, or 
materials, or inconstant methods. As has already 
been explained, with a proper machine and a 
definite technique constantly followed, failure is 
absolutely not necessary. 

Second, greater facility in carving the pattern 
to proper form. This is largely a matter of 
personal preference. Many who use the direct 
method claim greater satisfaction in carving in 
the mouth with the adjacent natural teeth as a 
guide. 

Third, greater perfection of adaptation at the 
margins, especially at the cervical margin, and 
more particularly so when this margin is below 
the gum tissue. In reply, the direct-method men 
declare that if a perfect impression of all the 
margins can be obtained with the impression wax, 
it ean likewise be obtained with the pattern wax, 
and that a better marginal fit will be had if this 
original first impression be utilized for making the 
pattern. , 

Other advantages are claimed for the indirect 
method, and disputed by the direct-method men, 
but probably the only real advantage, if indeed 
this be one, is that the indirect method permits 
the operator to relegate a larger share of the work 
to an assistant. By this means he need only to 
take an impression of his cavity, give this to his 
assistant and at a subsequent sitting receive the 
inlay ready to cement to place. i 

There is no doubt that beautiful work is done by 
men of both schools, and whilst your reporter 
believes that the expert with the direct method 
will always make a better inlay than the man 
equally expert with the indirect method, he is 
not at all sure that the percentage of dentists per 
thousand who could accomplish satisfactory 
results may not be greater with the indirect 
method than with the direct. 

Against the indirect method it must be said that 
if the operator himself should do all of the work 
he must lose a great deal of time, for manifestly 
all the time expended in investing the impres- 
sion and making the replica is time added to the 
process. 
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It would be extremely interesting and instruc- 
tive to have the question of the adaptation of 
inlays made by the indirect method scientifically 
tested. It is the firm belief of your reporter that 
inlays made by the indirect method are smaller 
than would be an accurate pattern made in the 
original cavity. "This explains the ease with which 
the majority of inlays made in this manner may 
be set, and the difficulties met with in complicated 
forms, such as those for M.O.D. (Mesial-occlusal- 
distal) cavities. This also explains why so many 
advocate that the MOD. cavity should be filled 
with two inlays, interlocking together, whereas the 
workers by the direct method make a single inlay 
for this style of cavity. 

Cavity Margins. Your reporter does not con- 
sider that cavity preparation is strictly a part of 
the subject apportioned to him, but he would like 
briefly to touch upon a single. aspect thereof, 
because of a feature which is not widely known. 

There has been much contention as to whether 
the cavity should be prepared with a bevelled 
margin, or as for a butt joint. Those who favour 
the bevelled margin declare that the arrangement 
of the enamel rods demand that a bevel equal to 
at least one-third of the length of the rod is essential 
to future safety. Those who like the butt joint 
demand that the margins of both enamel and inlay 
should be as nearly as possible at a right angle, 
and they argue that this arrangement leaves the 
enamel rods strong, because the enamel rod 
usually lies at a right angle with the tooth surface. 
They point out that whereas the bevel may be 
necessary with the gold foil filling, where the foil is 
malleted against the actual margins of the enamel 
rods, such is not the case with the inlay, and the 
bevelling only makes a weak margin of gold, which 
later will turn away and expose a seam for the 
inroads of new caries. 

There is, however, another method of fashioning 
the margin which is worthy of consideration. So 
far as your reporter has been able to learn, this 
method is original with Dr. M. L. Rhein of New 
York, and has been adopted by only a few others. 
Yet your reporter has seen such beautiful results 
with this method that it seems important that it 
should be reported. 

This arrangement must bé called the '* lapped 
joint." In treating the approximal surfaces, to 
which it especially applies, a chisel or disk is used 
between the teeth, and the margins of the cavity 
trimmed away to a flat plane, and the trimming is 
extended until the entire bell-shape form of the 
tooth has been removed. This yields considerable 
approximal space, and facilitates the taking of the 
impression of the cavity. It leaves the approxi- 
mal margins flat, with the lingual and buccal 
margins in the same plane, which plane is slightly 
inclined away from the gum towards the occlusal 
surface. For fear that I have not made this 
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entirely clear (which is difficult without models) let 
me further state that if we examine these flat 
approximal margins we will note that they are 
comparatively wide, with one angle formed by 
the surface of the margin and the buccal enamel 
surface, and a second angle formed by the surface 
of the cavity margin, and the dentinal surface of 
the cavity. It is the extension of the inlay over 
this flat margin which accounts for the term 
** lapped joint." 

This style of margin may be utilized with the 
direct method, but it is more readily used with the 
indirect, for the reason that the extreme buccal 
and lingual edges of the gold which makes the 
lap is brought to a very sharp edge, which is easily 
injured in removal from the mouth. Using the 
indirect method, the pattern wax is extended 
over the margins considerably, and this excess is 
polished off after making the cast, the polishing 
being carefully done with the gold inlay returned 
to the metal replica of the tooth. 

Choice of Gold. A very large number of 
prominent men, whose opinions must be treated 
with respect, have concluded that pure gold 
when cast is not sufficiently hard for filling teeth. 
To obtain a harder metal various alloys are used, 
probably the best being pure gold alloyed with 
from 2 to 5 or even 6 per cent. of platinum. 

In spite of the great number of men who have 
abandoned pure gold, and with all due respect to 
the opinions of my prominent confréres, your 
reporter is compelled by personal experience to 
proclaim his allegiance to pure gold, and he is 
solaced by the fact that he is still sustained in this 
opinion by the inventor of the method. 

After using pure gold for about a year, your 
reporter observed some of the marring of occlusal 
surfaces and other troubles complained of by his 
confreres, and following their lead he used gold 
alloyed with platinum for about another year, and 
came to the conclusion that the greater diffi- 
culties in obtaining accurate adaptation more than 
offset the advantages of a harder surface. There 
is no doubt that the pure gold can be more 
accurately cast than any alloy thereof, and 
consequently it should be some very pronounced 
advantage which would tempt us to forsake that 
metal. 

Your reporter therefore abandoned the alloys 
and returned to the use of pure gold. By this 
time also he was partially awakening to the 
necessity of more accurately reproducing the 
occlusal forms of teeth, but later still he became 
fully aroused on this subject by the several com- 
munications of Dr. J. Lowe Young, and at the 
present time he unhesitatingly asserts that, if 
anything like accuracy is attained in reproducing 
tooth form and occlusion with the gold inlay, 
pure gold is the best metal with which to serve 
the patient, and that under these conditions it 
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will be found quite hard enough to withstand all 
natural masticatory stresses. In other words, it 
was the malformation and malocclusion of the 
early inlays, rather than the supposed softness of 
the metal, which occasioned the damages reported, 
which included everything from bruised surfaces 
of the gold to the splitting off of sections of tooth 
tissue. 

Occlusion.. We come now to the most important 
feature of the entire gold inlay proposition. "The 
natural teeth were given us for the mastication of 
food. They were undoubtedly made of a special 
design that they might adequately accomplish 
this function. In proportion as mastication is 
thoroughly well effected is the individual well or ill. 
Hence we may declare without opportunity for 
dissension that the health of a man is to a great 
degree dependent upon the occlusal form of his 
teeth, since upon this form must depend the 
efficiency of these organs in mastication. 

In the past the occlusal forms of molars and 
bieuspids have rarely been copied, even in the 
erudest manner, with gold-foil fillings. Nor is 
it very practical to do this, carving the dense 
hard gold after it has been placed in the tooth. 
But with the gold inlay process, using as we do a 
plastic wax for forming the original pattern, the 
carving and reproduction of the actual tooth 
surface is only limited by the skill of the operator. 

This subject is of too great a magnitude to be 
thoroughly treated in a report of this character. 
Let me only say that a great awakening to the 
opportunities is even now occurring in the United 
States. Several enthusiasts are giving their time 
visiting dental societies throughout the country, 
explaining and exploiting the new doctrine. 
Already the spirit of the movement is evidenced 
by an improved teaching in the schools. 

I would be derelict, however, if I did not point 
out the most important feature of this most im- 
portant new technique. It was long ago taught, 
and later definitely proven by Prof. G. V. Black, 
that actual approximal contact of the teeth is 
' essential to the health of the interproximal tissues, 
and this is as true to-day as when the dogma 
was first promulgated. But in the light of the 
newer teaching we discover why it has been that 
so often, in spite of accurate approximal contact, 
the gingival tissues have suffered, gingivitis has 
ensued, and too frequently septal abscesses have 
formed. We have wondered how food could 
have been forced between teeth so close together 
that it appeared difficult to pass a silk thread 
between the classically formed contact-points. 

This mystery is a mystery nolonger. Normally 
teeth are movable in their sockets, and no contact 
of adjacent teeth will alone prevent the ingress of 
food where the masticatory stress of the individual 
is above the average. 

A study of the dental organs in a state of.health 


discloses the fact that one cusp of a molar tooth 
is received by the fossa of its antagonist in the 
opposite jaw, while the other antagonizes with a 
fossa formed by the inclined planes of two opposing 
teeth. In the first instance we find that the 
summit of the cusp, as it reaches the bottom of the 
fossa of its antagonist, is met by a cross-suleus 
leading lingually and buccally, so that the food 
erushed at this point is forced in the direction of 
this suleus. Where the cusp antagonizes two 
teeth we find each of these opposing teeth pro- 
tected by a marginal ridge. This marginal ridge 
has its inclined plane leading towards the centre of 
the tooth and consequently away from the in- 
terproximal space. Moreover, at the extreme 
depth of this incline we find a crescentic groove 
or suleus, the horns of which pass outward and 
inward, buccally and lingually, so that food 
erushed at this point is forcibly ejected away from, 
rather than towards and into, the interproximal 
space. 

Your reporter is quite ready to admit that this 
condition is not prominently present in all teeth 
nor in all types of teeth. But by a study of the 
best type of teeth we shall learn the protective 
intention of Nature in this provision. So im- 
portant does this point seem to your reporter that 
he makes an earnest appeal, not only for the 
restoration of the occlusal surfaces of molars and 
bicuspids, in as exact accordance with nature as 
possible, but he would urge that the marginal 
ridges, with their inclined planes and crescentic 
sulci, be accentuated even to a greater degree than 
they may exist in other dental members of the 
same mouth. When we consider that the tooth 
is already in a state of disease, we cannot take 
too many precautions to protect it from a new 
attack. ) 

It is your reporter's belief that much gingival 
disease has been inaugurated by flat fillings, 
which have had a tendency to force food into rather 
than away from the interproximal spaces. Such 
fillings, while they may have saved the teeth, have 
injured the tissues of the mouth by packing food 
against the soft tissues, and have injured distant 
organs of the body by burdening them with an 
excessive share of the processes of digestion. All 
these troubles may be avoided, and the patient's 
mastieating apparatus may be perfectly restored 
if we conscientiously utilize the opportunities 
afforded us by the cast-gold inlay process. 

Inlays for Difficult Positions. In conclusion 
let me describe three types of inlays which 
have been formulated for positions of special 
difficulty. 

First picture to your mind a distal approximal 
cavity in a molar, complicated by the presence of a 
cavity at the buccal aspect, near the gum. The 
tooth substance between the two cavities may be 
so poor that a thorough excavation would make 
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the two cavities continuous. This is a condition 
in which it is manifest that a single inlay cannot 
be used. The procedure is as follows: An inlay 
is first made for the buccal cavity, and is finished 
. and set so that one edge of it becomes a part of the 
margin of the approximal cavity. A. second inlay 
is made for the approximal cavity, and when set 
completes the operation. If well done it will seem 
to be but one inlay. 

In so-called MOD. cavities it is common 
practice to fashion an inlay for the distal and half 
of the occlusal part of the cavity, cutting a box or 
dovetail in the occlusal extension. This is set 
and a second inlay is made for the mesial portion 
of the cavity, interlocking with the first inlay 
when set. As has been already stated, this pro- 
cedure is seldom requisite when the M.O.D. 
cavity presents at the outset, but it is an im- 
portant technique when a cavity appears in the 
approximal part of a tooth which already. carries 
an inlay in the other approximal surface, seated 
and anchored in the occlusal surface. In such 
cases an interlocking of the two inlays assures per- 
manency of both. 

With the first introduction of the gold inlay 
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attempts were made to produce an inlay which 
would have its conspicuous surface covered with 
poreelain. Many methods were tried but none 
has seemed so satisfactory as a method recently 
shown and now much utilized in the United 
States. This method even permits the use of a 
gold inlay in the anterior teeth. The procedure 
is to make a gold inlay of such form that all that 
part where strength is required shall be of gold. 
Such part-as would be easily seen is cut away from 
the wax pattern and a box formed, one edge of 
which shall be the margin of the tooth, the box 
of course only appearing as a box when the inlay 
is set. After setting the inlay this box is filled 
with a synthetie cement to match the tooth. 
Such combination inlays having been made, it was 
discovered that the beautiful transparency of the 
cement was lost by having the gold back of the 
filling, but in the more recent inlays of this 
character this fault has been largely overcome 
by cutting windows completely through the gold. 
These windows afford a better hold for the cement, 
and by permitting the passage of light restore the 
translucency. 
Respectfully submitted. 


REPORT ON 
A COMPARISON OF INLAYS WITH FILLINGS 


By ZAHNARZT H. W. C. BODECKER, B.S., D.D.S., M.D. 


Tur subject that I am to present for discussion, 
“A Comparison of Inlays with Fillings,” is one 
upon which many writers have expressed opinions 
since the introduction of the inlay into dentistry. 
Even before this time the question of relative 
merit of the various filling materials gave rise to 
many a heated controversy. Any one glancing 
through the literature of this subject, past and 
present, will be struck by the fact that the advo- 
cates of any given filling material invariably aim to 
prove the superiority of this material by presenting 
patients in whose mouths fillings have lasted for a 
great number of years. Such a method of apprais- 
ing the relative value of different materials cannot, 
however, give correct results. 

There are to-day, in Egypt, pyramids built of 
sun-dried bricks. These bricks are still in as good 
a condition as they were when made of the mud 
taken from the banks of the Nile five thousand 
years ago. Is this a good and sufficient reason for 
advocating the use of mud bricks as a durable 
building material ? On the other hand, the granite 
obelisks, which in Egypt had remained in a 
perfect state of preservation during thousands of 


years, after having been brought to Paris, London, 
and New York but a comparatively short time 
ago, show signs of superficial disintegration. Is 
this a good and sufficient reason for condemning 
the use of granite as a building material ? 

The difference in durability of these building 
materials is obviously explained by the difference ` 
in climatic conditions. If the influence of climate 
upon building materials is so great, how much 
greater must be the effect of the various intra-oral 
conditions upon the different filling materials. 
Under the most favourable conditions, any filling 
made of a material that does not change in form 
after having been introduced into the cavity, and 
which has been finished with reasonable care, will 
certainly be durable. If, therefore, a patient is 
presented in whose teeth fillings have lasted 
twenty to thirty years, I maintain that this does 
not prove the superiority of this particular filling 
material, but that it only proves the intra-oral 
conditions to have been very favourable. In such 
cases the mouth is usually in a naturally hygienic 
condition, while the structure of the teeth is always 
remarkably sound. 
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In determining the comparative value of different 
fillings, the most important factors to be con- 
sidered are those governing the intra-oral con- 
ditions. Of secondary importance I consider 
the question of æsthetic effect, except for visible 
cavities ; of time consumed in the introduction of 
the filling into the cavity, ete. By intra-oral con- 
ditions, I mean not only the force of the bite, 
but, what is of more importance, conditions 
favouring the predisposition or the immunity to 
primary and, therefore, also to secondary caries. 
These conditions depend upon the chemical 
constitution of the saliva, upon the hygienic 
condition of the mouth, and upon the histological 
structure of the dental tissues. In comparing 
the different fillings the questions arise: What 
effect have these conditions upon the various 
filing materials? Can the filings in any way 
influence these conditions ? 


THE SALIVA 


Upon the saliva no filling has any appreciable 
effect. The saliva does, however, affect some of 
the filling materials. With most of the metals 
it forms undesirably coloured sulphur combina- 
tions. Yet this is of little importance when com- 
pared with the solvent action of the saliva on oxy- 
phosphate of zine cement. Upon the exposed 
surface of a cement filling, the progress of solution 
is far more rapid at the centre than at the margins 
of the cavity. This proves that in the inlay the 
seam of cement lies in the most favourable position. 
This seam of cement is the weakest point of the 
inlay ; but theory and practice have both proved 
that it need never be the cause of failure. 

Repeated examinations have shown that in 
plaees unexposed to the action of mastication the 
cement is dissolved only to a depth equal to the 
width of the seam. The explanation of this fact is, 
according to C. J. Grieves and others, that the 
mucus of the oral secretions forms a protective 
layer upon the cement. Some interesting investi- 
gations have been made upon this subject by 
J. Head. He found that a seam filled with Harvard 
cement, when placed in a 1 per cent. watery solu- 
tion of lactic acid,dissolved out in two or three days. 
The same material, under the same circumstances, 
when placed in a 1 per cent. solution of lactic acid 
in saliva, showed no evidence of being attacked. 
Head also believes this to be due to the presence 
of the mucin in the saliva. 

If the seam lies upon the occlusal surface the 
above-mentioned rule does not apply, because the 
pumping action of mastication (Grieves), as well 
as the mechanical contact of the food, prevents the 
formation of a sufficiently thick layer of mucus. 
The only protection possible against the solution 
in this place is an almost theoretically perfect 
adaptation of the inlay to the cavity margin. As 
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the endangered seams are those exposed to masti- 
cation, they are easily accessible and can, therefore, 
be burnished accurately against the margin of the 
cavity before setting the inlay. 

Though the exposed surface of the seam of 
cement may be considered a disadvantage of the 
inlay, in the deeper parts the presence of the cement 
undoubtedly is of advantage. It intimately unites 
the inlay with the tooth, thereby hermetically 
sealing the cavity and obviating the danger of 
leakage. No other filiing, oxyphosphate of zinc 
cement excepted, is so free from leakage as the 
porcelain or the gold inlay. Gutta-percha makes 
a notoriously leaky filling. Amalgam  fillings, 
owing to the spheroidal tendency of this material, 
or due to improper manipulation, are occasionally 
found to be leaky. Even among large fillings made 
of gold-foil, a considerable number may be found 
that do not perfectly seal the cavity. 


THE HYGIENIC CONDITIONS OF THE MOUTH 


Unhygienie conditions of the mouth are due 
either to personal uncleanliness or to the presence 
of places in which food-particles are retained. 
Such conditions, being a predisposing cause of 
caries, will endanger any filling. While, on the 
other hand, fillings cannot affect personal cleanli- 
ness, they can improve the hygienic conditions of 
the mouth by restoring the teeth to their normal 
form, thereby depriving the food-particles of their 
place of lodgment. 

The office of a filling is to restore the form and 
the physiological function of the tooth. The 
restoration of form can be considered perfect only 
if the surface of the filling is absolutely smooth, 
the margins accurately adapted and finished 
flush with the surface of the tooth ; and the filling 
so contoured and provided with a contact-point 
that in connexion with the adjoining tooth a 
self-cleansing space is formed. 

The result of my observations is that in regard 
to smoothness of the surface the inlays are the 
most perfect. The reason probably is that inlays 
can be so easily polished before being set into the 
cavity. Gold and amalgam fillings, owing to the 
fact that access to the proximal surfaces is often 
difficult, are not always as carefully polished as they 
should be. The surface of a gold filling may also 
become rough through exfoliation if the foil has 
been insufficiently condensed. 

Perfect marginal adaptation is most easily 
obtained with the plastic fillings, though in the 
ease of amalgam this adaptation may not always 
be permanent. Gold or porcelain inlays and foil 
fillings require about an equal amount of skill. In 
inlays, however, marginal adaptation can be con- 
trolled before setting the inlay. With foil fillings 
this is possible only after the filling has been com- 
pleted 
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Whenever the margins of a filling are readily 
accessible, they can be easily finished flush with 
the surface of the tooth. The cervical margin, 
however, presents difficulties, so that numerous 
amalgam and, occasionally, foil fillings are found 
that are imperfectly finished at this point. There 
is no excuse for inlays presenting margins elevated 
above the surface of the tooth, as at those places 
where the margin is not easily accessible the inlay 
can, with reasonable care, be disked outside of the 
mouth. ; 

Contours of gold-foil and of amalgam are built 
up in the rough by the aid of matrices. The finer 
lines of the tooth are reproduced in finishing the 
filling. In order to allow for the thickness of the 
matrix, and also for convenience in polishing, it is 
often necessary to use the separator. Fewer diffi- 
culties are encountered in contouring the inlay. 
The wax pattern for a gold inlay is more easily 
modelled in the mouth than a filling made of 
harder material. Porcelain, also, can be con- 
toured more readily, as the work is done outside of 
the mouth. Owing to the fact that no matrix is 
used, and that the inlay is finished outside of the 
mouth, the separator is required only in very ex- 
ceptional cases. Where the space formed by the 
moving away of the adjoining tooth is to be closed, 
the gold inlay, if suitably anchored, is the strongest 
and most easily contoured filling. 

The contact-point of a gold-foil or an amalgam 
filling, carefully reproduced while finishing, is 
subsequently endangered in polishing. If acci- 
dentally destroyed, this point cannot be replaced 
without partially remaking the filling. Upon the 
gold inlay the contact-point can be placed exactly 
where it is needed. After the wax pattern has 
been contoured, the exact position of the contact- 
point is marked. If the sprue wire is attached 
to the pattern at this point, the sprue on the cast 
inlay can be so formed as to give an ideal contact- 
point. This method has been used by the author 
since the introduction of casting. The conse- 
quences of destroying the contact-point of a gold 
inlay while polishing are not serious, as it is 
always possible to repair the damage with a drop of 
solder 

The physiological function of the tooth can only 
be restored by reproducing the cusps and fissures 
upon the occlusal surface of the filling. As it is 
almost impossible to accomplish this with gold-foil, 
large fillings of this kind usually present flat occlusal 
surfaces, with but very slight evidence of cusps. 
Well-modelled occlusal surfaces of amalgam 
fillings are more often met with, as this material 
is more easily carved. The most perfect occlusal 
surfaces, however, can be produced with the gold 
inlay. The cusps of the antagonist impress 
themselves in the wax pattern, but little skill in 
carving is therefore required to produce a filling 
whose cusps articulate exactly with those of the 
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antagonist. As perfect mastication depends largely 
upon proper articulation, I consider the gold 
inlay to be the ideal filling for the restoration of 
the occlusal surfaces of the teeth. 


THE HISTOLOGICAL STRUCTURE OF THE 
DENTAL TISSUES 


Faulty structure of the dental tissues has no 
direct effect upon the filling. It is, however, to 
my mind, the most important predisposing cause 
of caries. On the other hand, the effect of various 
filling materials upon the dental tissues is so marked 
that it is surprising that more investigations along 
this line have not been made. A comparison of the 
effects of various filling materials upon the dentine 
was published years ago in “ The Anatomy and 
Pathology of the Teeth," by C. F. W. Bödecker, of 
New York. According to the researches of this 
author the following effects were observed: 

(1) Gutta-percha. This never showed the slight- 
est reaction at the border of the cavity in the den- 
tine. The dentinal canaliculi and their tenants 
terminate abruptly toward the cavity. 

(2) Gold. In some instances no reaction was 
noticeable in the dentine—in others there is a 
distinet reaction along the border—but it never is 
as marked as under oxyphosphate of zinc. 

(3) Oxyphosphate of Zinc. The reaction is 
almost constantly present, and consists of a 
solidification of the dentine and an obliteration of 
a number of dentinal canaliculi. The consolidation 
is densest along the border of the cavity, where 
dentinal canaliculi are .quite scanty, but the 
consolidated dentine extends to a considerable 
depth before it blends with normal dentine. 

(4) Amalgam. The features that appear after 
the introduction depend upon the length of time 
the material is left in the cavity. A few months 
after its introduction a pronounced discoloration of 
the border of the cavity is almost invariably 
visible. This is due to the penetration of silver 
or mercuric sulphide into the dentinal canaliculi. 
Tin fillings behave similarly to amalgam, only in a 
less pronounced degree. After the lapse of several 
years the reaction of amalgam upon the adjacent 
dentine is quite marked. 

Nothing is known about the reaction of the 
enamel under filling materials. However, owing 
to more recent investigations the fact is becoming 
more generally recognized that this tissue does 
possess a certain amount of vitality. There is, 
therefore, most probably in the enamel, a reaction 
similar to that in the dentine, but owing to its 
much lower vitality the reaction will be propor- 
tionally less marked. The cementum, also, when 
the cavity involves this tissue. shows signs of a 
reaction 

Under the inlay the reaction of the dentine is, if 
anything, more marked than under oxyphosphate 
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of zinc cement. The greater amount of phosphoric 
acid in the thinly mixed cement probably acts as 
a more intense stimulant. The fact that cement 
hermetically seals the cavity, thereby overcoming 
the danger of a leaky filing, and that it also 
changes normal dentine, easily destroyed by caries, 
into a tissue which has the appearance and the 
resistance of so-called senile dentine, is probably 
the reason why secondary caries hardly ever ap- 
pears at the margin of a cavity filled with an inlay. 

The reaction of the pulp, due to sudden thermal 
changes, is least marked under the porcelain inlay. 
The conductivity of a metallic inlay, owing to the 
insulating layer of cement, is much less than that 
of a gold or amalgam filling of the same size. 

Further comparisons of inlays with fillings might 
be made, for example, upon the basis of æsthetic 
effect, or of time required to introduce the filling, 
or of relative value of different fillings in com- 
parison to their cost. This question has, however, 
been so frequently discussed from these stand- 
points that comparisons along these lines need not 
be included in the report. 

If asked which filling I consider to be the best, 
I would certainly answer: “ The filling that, as 
the result of examining a very large number of 
patients from all classes of practice, is found to be 
perfect in the greatest percentage of cases. This, 
though being true, is hardiy a practical answer. 
In fact, I do not believe it is possible to answer 
this question except from the standpoint of the 
individual operator. The old maxim, practice 
makes perfect, is applicable to the point in ques- 
tion. "The operator who, on account of the class 
of his patients, is forced to make a large number of 
amalgam filings will become proficient in the 
manipulation of this material, and will make the 
best fillings of this kind. His percentage of failures 
will be low— much lower than that of the operator 
' who uses gold almost exclusively. The latter, 
as a rule, considers amalgam to be a second-class 
material, and ascribes his failures to the defects of 
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this material rather than to his own lack of skill. 
The inlay, being the newest filling, has suffered most 
in this respect. The contention that it is easier 
to make a gold inlay than a foil filling is based 
upon the misconception of the skill and patience 
necessary in making a perfect inlay. 

In conclusion, I wish to state, briefly, under 
what conditions I, personally, favour the use of 
various fillings. In healthy adults with well calci- 
fied teeth, I use foil fillings in the small cavities 
upon the occlusal surfaces. In the teeth of young 
or constitutionally weak patients I use the gold 
inlay upon the occlusal and the proximal surfaces 
when a metallic filling is indicated. Rather than 
use amalgam in such cases I have made inlays 
of pure silver. Not but that I have seen large 
amalgam filings of which I should be proud if 
I had made them, but success has not always 
attended my efforts with this material. Porcelain 
I use in all visible cavities in the anterior teeth, 
except where these teeth have been extensively 
abraded by a strong bite. In such cases I prefer 
to use 22 car. gold inlays. In very small cavities in 
the anterior teeth, instead of porcelain, I use silicate 
cement. "The other cements, copper and zinc, need 
not be considered in this report. 

If in comparing the inlays with filings my 
report seems biased in favour of the inlay, let my 
excuse be that through long experience with this 
method of filling teeth I have learnt to value it, 
and that everything I have said in its favour is 
my firm conviction. With amalgam and foil 
fillings my success has not been as great as with 
gold inlays; in my case, therefore, the inlay is my 
best filling. Others may find the technique of 
foil filling or of porcelain work more to their liking, 
and, consequently, will produce a greater number 
of perfect fillings by one or the other of these 
methods. "Therefore, as we strive to give the 
greatest benefit to the greatest number, let each 
one, by choosing the method that is his best, do 
the best for his patients. | 


REPORT ON 
THE CEMENT LUTE IN INLAY WORK 


By J. B. PARFITT, L.R.C.P., M.R.C.5., L.D.S. Eua. 


Ir would be difficult to overrate the importance of 
the cement which fixes an inlay into its containing 
cavity, for if the cement gives way the most 
perfect inlay ever made will be a failure, whereas 
if the inlay should get broken, or even come out, 
the tooth will at least be preserved from decay as 
long as the cement lining remains intact. 


With a considerable degree of truth an ‘inlay 
may be defined as a cement filling the exposed 
part of which is to a great extent, although not 
entirely, protected by a layer of porcelain or 
metal, and a discussion of the cement lute prac- 
tically resolves itself into an inquiry as to how far 
such a composite filling possesses the advantages 


Q 


242 


and avoids the disadvantages of one composed 
of cement alone. 

It may be stated at once that inlays have most 
of the advantages of cement, such as freedom from 
secular change, and from irritation or staining of 
the tooth substance. 

This statement requires perhaps a little qualfi- 
cation or explanation. Laboratory experiments 
have certainly shown that after setting cement 
undergoes changes, both in its internal structure 
and in bulk; experience seems to show that, 
under ordinary conditions, change in bulk must 
be quite small, many old cement fillings on re- 
moval proving to have a joint so close that there 
seems to be almost an actual adhesion to the 
dentine ; moreover the particular disposition of the 
tement when it forms the lute of an inlay renders 
a slight change in bulk of comparatively little 
importance ; even if there were a very large con- 
traction of the order of 1 per cent. linear, the 
effect on a cement margin 504 broad would be to 
open a chink only Bn broad, and in all probability 
the utmost we could expect would fall far short of 
this amount. With regard to absence of irrita- 
tion, metal inlays will of course conduct heat to 
the pulp less or more in proportion to the thick- 
ness of the cement that lies between. 

'The important advantage of facility of manipula- 
tion cannot be claimed for inlays at all. 

I will now pass on to the disadvantages of 
cement. Of these the only one that calls for dis- 
cussion is its lack of permanence, cement fillings 
suffering both from mechanical wear and from 
chemical solution. Incidentally, this loss of 
substance frequently leads to the formation of a 
rough surface, and consequent mischief from lodg- 
ment of food. 

Mechanical wear, that is the loss of substance 
by abrasion, is in inlay work prevented by the 
peculiar disposition of the materials which form 
the composite filling, as the hard layer of the 
inlay itself, whether it be metal or porcelain, pro- 
tects the underlying and relatively softer cement 
from the stress of mechanical wear; the grave 
hygienic disadvantage of a rough surface is also 
avoided, one of the most valuable properties of 
inlays being that they can be made to take and 
permanently retain a high polish. 

The question of chemical solution of the cement 
lute is one that will demand more detailed con- 
sideration than that of mechanical wear, as it is by 
no means so evident that the layer of inlay 
material will in this case afford adequate protec- 
tion to the cement from the fluids in the mouth 
capable of dissolving it. If the fit of an inlay 
were perfect, as perfect for instance as the fit of a 
well-made glass bottle stopper, and if such an 
inlay could be accurately cemented into its place, 
we should have perfect and permanent protection 
of the cement lute, in fact we should have a 
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filling which would be everlasting, subject only to 
undermining by fresh caries, or the incidence of 
an overwhelming force. Unfortunately this ideal 
seems impossible of attainment; perhaps the 
nearest approach that can be made to it without 
much difficulty is by the use of the Dall method of 
grinding both cavity and inlay material to a form 
with a circular cross-section, the inlay itself being 
a truncated cone of small taper. In actual 
practice the protection of the cement is never 
absolute, there is always some area of it exposed, 
dissolving fluids can 
penetrate into chinks and round corners and reach 
places that are quite immune from the attacks of 
mechanical agencies ; in fact it may be that in some 
cases they act all the more quickly if they are not 
subjected to too much disturbance. | 

From the time when inlays were first intro- 
duced, the solution of the cement has always been 
the point as to which inlay workers have had 
doubts and fears, and, on the principle of a chain 
being no stronger than its weakest link, many 
have no doubt felt that an inlay would last no 
longer than a plain cement filling ; experience, 
however, has shown that inlays have a very good 
record for lasting properties, and that in actual fact 
the cement is protected from solution to a very 
considerable degree. 

In discussing the amount of protection from 
solution which its peculiar distribution gives to the 
cement, two questions call for consideration, 
namely, the factors that determine the thickness 
of the cement layer, and the influence which this 
particular manner of distribution has on the rate 
of solution. 

The factors which influence the thickness of the 
** cement line " are : 

(1) The amount of discrepancy (if any) between 
the dimensions of the cavity and inlay. 

(2) The shape of the cavity in sections vertical 
to the floor. 

(3) The size of the grains of cement. 

(4) The consistency to which the cement is 
mixed and the amount of pressure used in forcing 
the inlay into its place. | 

(1) The discrepancy between the sizes of the 
cavity and the inlay will vary in different cases 
according to the material and method made 
use of. 

Porcelain inlays made by the usual method of 
swaging a foil matrix into the cavity or some repro- 
duction of it must of necessity be smaller than the 
cavity to the extent of the thickness of the matrix. 
A useful and frequently employed thickness of 
foil is one-thousandth of an inch, or 25p, and this 
would be the width of the chink surrounding the 
inlay, and consequently the thickness of the 
** cement line." 

In the method invented by and named after 
Dr. Peck, the thickness of the foil matrix does not 
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come into the problem at all as it is made on a 
counter, reverse, or to use a photographie analogy, 
a negative of the cavity, and thus is itself an exact 
size model thereof in its internal dimensions. In 
practice it is possible, with care, to make inlays 
that wil go into the cavity with almost what 
engineers would call a ** driving fit." 

Of the methods in use for making gold inlays 
that of the ‘“ Alexander plastic gold " probably 
yields an inlay the size of which is very near 
indeed to that of the cavity. Theoretically this 
should be the case, because the gold is actually 
moulded into the cavity and is never melted in 
all the subsequent operations. "This conclusion is 
borne out by experience, as it is quite possible to 
make inlays by the Alexander method with 
margins sufficiently good to bear inspection under 
a magnification of eight or ten diameters. 

A somewhat similar result, both theoretically 
and practically, is arrived at by the '* reinforced 
matrix" method, which consists in casting into 
a platinum matrix in two stages, the matrix, with 
its cast core," being reburnished to the cavity 
margins before the second casting which completes 
the contour. 

The ordinary or ‘‘ lost wax" process generally 
yields an inlay which is too small for the contain- 
ing cavity. It is not an easy matter to give a 
definite estimate of this contraction, because it is 
a sum of several different amounts, due to different 
eauses which fortunately to some extent neutralize 
each other. 

The causes of the discrepancy between the 
size of a cast inlay and its cavity are : 

(i) The contraction of the wax pattern in cooling 
from mouth temperature to that of the investment. 
Some figures given by Van Horn * show that this is 
about of the order of ‘0002 for each degree Centi- 
grade. 

(ii) Expansion of the investment on setting. 
This may be taken to be much the same as that of 
plaster, and in the ease we are considering would 
probably be negligible, any influence it would 
have would be in the direction of lessening the 
total contraction of the inlay. 

(iii) Expansion of the investment in heating from 
room temperature to that of casting. This seems 
to be quite large in amount, Van Horn finding that 
- there was a difference of about 1 per cent. linear 
between a block cast in a red-hot mould and one 
cast in a cold one. 

(iv) Contraction of the gold in cooling from 
its molten state to body-temperature. The co- 
efficient of expansion of gold is given as ‘000015 
. per degree Centigrade between 0° and 100°, so that 
the total contraction would probably be 2 per cent. 
or more. 

The sum of all these separate discrepancies 


* “The Wax Pattern: A Technique,” etc. etc., by 
C. S. Van Horn, D.D.S., Dental Cosmos, 1912, p. 973, 
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almost always results in a certam amount of con- 
traetion, varying according to the manipulation 
employed, in some cases it may be as much as 
l per cent. linear or even more. 

(2) The shape of the cavity is of considerabie im- 
portance in this connexion, because in some cases 
a discrepancy at the margin can be lessened or 
removed altogether by the inlay sinking slightly 
into the cavity. The extent to which this diminu- 
tion of the marginal chink can be carried depends 
on the amount of the departure of the cavity walls 
from the perpendicular. If the containing walls 
are perpendicular to the cavity floor, that is, if 
they are parallel to one another, it is obvious that 
no amount of sinking in of the inlay towards the 
floor will diminish the marginal chink at ali. In 
any actual ease the distance the inlay will have to 
sink into the cavity in order to bring its edge into 
apposition with the enamel margin will be the 
width of the marginal chink multiplied by the 
cosecant of half the angle at which the opposite 
sides of the cavity are inclined to one another : 
thus if the marginal chink is 204 broad and the 
opposite sides of the cavity are inclined at a right 
angle to one anotber, that is, if they are each 
inclined 45? away from the vertical, a sinking of 
the inlay 28y into the cavity will bring it into com- 
plete apposition with the cavity wall. In the 
case of parallel walls cosec. 0° is infinity, which 
corresponds with the statement made above, 
namely, that in this case no amount of sinking in 
of the inlay will make any difference tothe marginal 
chink: the other extreme case would be the 
apposition of two flat surfaces, such as might occur 
in the fitting of a tip to a front tooth, here the 
opposite walls of the cavity may be considered to 
be in the same straight line, or to have an inclina- 
tion of 180° to one another ; half 180? is 90°, and 
cosec. 90? is 1, which corresponds to the fact 
that here a theoretically perfect joint is obtained 
by the inlay settling nearer to the tooth by an 
amount equal to the thickness of the foil matrix 
used. 

These considerations justify us in concluding 
that with correct cavity preparation and choice of 
a suitable method we should theoretically be able 
to make an inlay whose margins are in perfect 
apposition ; we have, however, still to reckon with 
the cement itself. 

(3) The actualsize of the grains of the cement is a 
matter of the greatest importance, as it is certain 
that many of them retain their individuality after 
mixing. 

Valuable papers have been published, notably : 
by Head * and Poundstone,f on the problems of 
the inlay cement line. 


* “ Tests on the Inlay Cement Problem," by J. Head, 
D.D.S., Dental Cosmos, 1905, p. 779. 

T * The Cement Problem in Inlay Work," by G. W. 
Poundstone, D.D.S., Dental Cosmos, 1904, p. 756. 
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It appears that in the ordinary cements we 
must expect grains 25, thick or even larger, so that 
it is better to use a cement ground specially fine. 
We shall probably not be very far wrong if we 
assume that the size of the cement grains will 
prevent the reduction of the joint much below 
25u. 

(4) The amount of pressure used in setting the 
inlay will naturally influence the thickness of the 
cement margin to some extent. Some experiments 
made by Head showed that with a block + in. square, 
eight pounds pressure with a certain cement gave 
a film 4515, in. or about 37, an increase 
of the pressure to one hundred pounds caused a 
reduction of the thickness of the film to about 
22u ; with another cement a similar increase of the 
pressure caused a reduction of the thickness from 
25u to 15u. 

A hundred pounds might seem a very great 
pressure, but we must remember that it was dis- 
tributed over the area of a 1 in. square, and that 
what counts in these matters is not the total 
pressure but the amount of pressure per unit area. 
If the floor of the cavity were deepened so that the 
pressure fell on the margin alone, its intensity in the 
narrow band around the edge of the inlay might 
well equal or even exceed that used in Head's 
investigations. It should be mentioned that 
Head obtained films as thin as 7u, using specially 
ground cement powder and a pressure of only 
8 Ib. to the # in. square. 

It is this peculiar disposition in a thin layer 
presenting only its edge to the solvent action of the 
saliva that explains the relative permanence of the 
cement forming the lute of an inlay. 

Other things being equal, the rate of solution of 
a substance will depend on the area of it exposed 
to the action of the solvent and the rapidity with 
which the saturated solution can be removed so 
that a fresh portion of solvent can be brought into 
action. 

In this particular case the area exposed is small, 
nevertheless solution will no doubt go on at first 
as rapidly as with a plain cement filling in the same 
moüth. In a short while the exposed edge of the 
cement will come to lie at the bottom of a narrow 
and relatively deep chink in which the saturated 
solution will tend to stagnate, especially as the 
chink will get more or less choked up with all sorts 
of insoluble debris. In most cases solution will 
go on with less and less rapidity, and in many will, 
after a time, practically come to a standstill alto- 
gether; in any particular case the rate will 
depend on several different factors, such as the 
chemical and physical characters of the cement, 
the composition of the patient's saliva, and the 
position of the joint in relation to the bite. In 
this connexion it is, I think, a well-established 
and remarkable fact that although the cement 
does wash out to some depth, the tooth very 
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frequently remains free from fresh attacks of 
caries. 

The rate of solution may possibly be affected by 
the nature of the material forming the inlay. 
Thus it is conceivable that a gold inlay, owing to 
its relatively large conductivity and coefficient of 
expansion for heat, might be subject to frequent 
small changes in bulk, and so tend to help the 
renewal of solvent in the joint: there may also, 
under some circumstances, be a slight amount of 
electrolytic action going on at the surface of a 


‘metal inlay. 


The influence of a layer of opaque cement on the 
appearance of a porcelain inlay deserves perhaps 
a brief consideration. 

Both porcelain and tooth substance are trans- 
lucent materials, and, as with all other bodies, 
their ** shade " will depend both on their own nature 
and on the illumination they receive ; moreover, 
the light they send to our eyes comes not only, nor 
in this case even mainly, from the surface, but 
also from layers which lie deeper down, and in 
their passage through the porcelain or tooth sub- 
stance the light rays are broken up and reflected 
many times. 

Under ordinary circumstances the “ lighting ” 
of the teeth is from above downwards and back- 
wards, and the apparent shade varies considerably 
with the raising or lowering of the upper lip. If 
now a central tooth has its tip restored with porce- 
lain, and an opaque line, although thin and it may 
be quite invisible, runs horizontally across it, the 
relative shades of tooth substance and porcelain 
will alter with every alteration in the level of the 


` upper lip. The reason of this is that the opaque 


layer prevents the basal part of the tooth from 
receiving any light from the occlusal part, so that 
each gives back just the light it receives from the 
outside source, and while the porcelain tip remains 
constantly much the same ** shade," the base looks 
light or dark according to the position of the lip. 
If instead of a transverse layer there is a vertical 
one running from before backwards, the raising or 
lowering of the lip will affect both halves of the . 
tooth in the same way, hence a porcelain restora- 
tion with a vertical join can be so matched that it 
looks well in all conditions of lighting, whereas one 
with a horizontal joint will only be at its best if 
one partieular set of conditions is realized, and 
especially with one particular position of the upper 
lip. 

The same principles govern the lighting of 
porcelain inlays in other positions ; in the case of 
interstitial cavities in canine teeth, for instance, 
except that the conditions of illumination are not 
so changeable, the front part, whether it be porce- 
lain or tooth substance, tends always to throw the 
back part into shadow, so that mesial inlays have 
to be made darker and distal ones lighter than the 
original colour of the tooth. 


SECTION III: THE PORCELAIN INLAY IN EUROPE 


CONCLUSIONS ; 
(1) The cement lute confers on inlays all the advan- 
tages of cement except facility of manipulation. 
(2) The thickness of the film at the edge can by 
suitable choice of method be theoretically reduced 
to the size of the grains of cement. 
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(8) Such a film is in most cases practically im- 
mune from solution and altogether immune from 
mechanical wear. 

(4) With an opaque cement the character of 
the lighting of a porcelain inlay depends on the 
direction of the plane of the join. 


REPORT ON 
THE PORCELAIN INLAY IN EUROPE 


Bv N. S. JENKINS, D.D.S. 


In order to comply with the request of the Com- 
mittee upon Dental Surgery to report upon Inlay 
Materials and their Manipulation, I undertook the 
following investigations. 

First : A list of questions was sent to the Deans 
of all the Dental Schools in Europe. These 
questions, and the replies as received from the 
thirty-four schools that responded, are given 
below. 


TABLE I 
Questions Replies 
Whatrelativeimportance Equally important 
has porcelain inlay with gold . : 5 
| work in your curricu- Less important than 
lum ? gold " EO 
Special course by 
supplementary pro- 
fessor ; : 
Last trial of eff- 
ciency : Jeu? 
What are the methods of Chiefly clinical KR DT 
instruction ? Lectures and clinics. 17 34 
What system is employed : 
(a) High or low fusing or (a) High ; : i 
both ? Low. ; ipu AE 
Both. 14 34 
(b) Direct or indirect me- (b) Direct . sw 
thods for matrices or Indirect . Im NG 
both ? 29 
(c) Gold or platinum (c) Gold ^ (9-22 16 
matrices or both ? Platinum . : 3 
Both s inis 
Platinum-Gold . 2 33 
What are the porcelain Replies all dissimilar, 
inlay requirements of but ranging from 
candidates for gradua- ** no requirements ” 
tion ? to “equal rank 
with gold”. 3 23 
What are the chief diffi- Technical ? SS 19 
culties in teaching por- Expense y ; 3 
celain work ? Too many students . 1 
Lack of patience . 1 24 


TABLE I (continued) 


Questions Replies 
Is this work attractive to Attractive . Siu d 
thestudents,ordothey Not attractive : 2 
make it simply to con- Simply to conform . 1 
form to the require- 
ments ? 23 
Do the students show a High fusing . : 2 
preference for either Low fusing . PUN I 
high or low fusing 
methods ? 20 
What methodistaught of Grooving : we 
roughening the inner Etching. - 2 
surface of porcelain Both . : : 3 
inlays ? Plaster . - ; 1 
Silex. . ; l 
Sand ; 1 30 
Have you taught setting Good 4 
porcelain inlays with Bad : 3 
silicate cement and, if Doubtful 3 
so, what results have 
you obtained com- 
pared to setting with 
10 


phosphate cements ? 


— gr — 


In considering Table I, it may be suggested that, 
in some schools, the relative importance of porce- 
lain inlay work must surely increase. There are 
schools which are hampered by too meagre 
finances for their pressing work. Others are in 
process of development and cannot be expected, in 
all particulars, to be immediately as perfectly 
organized as some of the older schools. 

But the only method of completely and en- 
duringly restoring carious teeth to their original 
shape, colour, and security from discomfort, and 
which gives to the student a technical and artistic 
training superior to any other, and one which is 
in a high degree attractive to him, must eventually 
occupy in every dental school the position which 
it merits. 

Secondly : A list of questions was sent to over 
six hundred widely experienced dental prac- 
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titioners throughout Europe. 


five replied. 


The questions to these colleagues and their 
replies were as follows : 


TABLE II 


Questions 


In what class of cavities 
do you use porcelain ? 


Do you use chiefly low or 
high fusing porcelain ? 


Do you use chiefly the 
direct or the indirect 
method of making 
matrices ? 


Do you prefer the gold or 
the platinum matrix ? 


Do you use glass bur- 
nishers ? 


Are you able to avoid 
dark edges ? 


Do you always embed 
the matrix when fus- 
ing ? 


How do you find the sta- 
bility of porcelain in- 
lays to compare with 
that of gold inlays ? 


How do you roughen the 
inner surface of your 
porcelain inlays ? 


Have you set porcelainin- 
lays with silicate ce- 
ment and, if so, with 
what result ? 


Has the introduction of 
silicate cement serious- 
ly affected the use of 
porcelain in your prac- 
tice ? 


Do your patients readily 
pay the larger fee re. 
quired for a porcelain 
inlay ? 


ls proficiency in porce- 
lain inlay work a prac- 
tice builder ? : 


Replies 
In anterior teeth 
In visible cavities 
In all cavities. 


Low 
High 
Both 


Direct 
Indirect. 
Both 


Gold 

Platinum 

Both ©} : 
Platinum-Gold 


Yes 


Yes 

No f 
Not always 
Seldom . 


No : 
Not always 
Equal 


Superior 
Inferior 


Disks 


Etching with acid . 


Both methods 
Asbestos 
Gold pellets 


Good 


Bad : 
Doubtful 


Yes : 
Not at all 
Partially 


Yes 
No 


Yes 
No S 
Doubtful 
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206 
4 
30 240 


Three points are noticeable in the above table. 


First : 
purposes. 


cavities is only seventeen. 


Porcelain is chiefly used for æsthetic 
The number who use porcelain in all 
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Second : 
fusing porcelain ; of the gold matrix ; of the 
direct method ; of embedding the matrix ; and of 
grooving the inlay. 

Third: 'The appreciation which the patients 
show for this work and its value, where pro- 
ficiency has been obtained, as a practice-builder. 

The most serious objection to the use of the 
porcelain inlay has been the frequent occurrence 
of dark lines between the edges of the inlay and 
the enamel. It is, however, evident, especially 
from the remarks accompanying the returns, that 
this defect is generally wholly the result of defec- 
tive manipulation. Either the edges of the cavity 
are not rectangular, or they are not properly 
shaped and polished, or they are marred by in- 
judicious burnishing, or the matrix has been dis- 
torted, or some other avoidable mischance is 
responsible for this blemish. 

The experience of the Post Graduate School of 
Berlin, where since some three years dark lines 
have been overcome by insisting upon the use of 
glass burnishers and the gold matrix, is interesting 
and important. 

Analysis of the replies to the question ‘ Are 
you able to avoid dark edges ? ” shows that, of the 
ninety-two who answer ‘ Yes," 60 per cent. use 
the gold matrix, 21 per cent. use platinum, 8 per 
cent. use both, and 5 per cent. use platinum gold foil. 
Also 17 per cent. use high- and 74 per cent. use low- 
fusing porcelain, while 7 per cent. use both. 

Of the 170 who * not always" avoid dark 
edges (though nearly all of them claim a large 
proportion of success), 27 per cent. use a platinum 
matrix, 55 per cent. use gold, 9 per cent. use both, 
and 7 per cent. use platinum gold foil. High- 
fusing porcelain is used by 20 per cent., low-fusing 
by 63 per cent., and 14 per cent. use both. 

These percentages are stated in even numbers, 
disregarding fractions less than 1 per cent., 
therefore they are not quite mathematically exact, 
although practically correct. 

The wide use of the low-fusing porcelain, both in 
dental schools and in private practice, is largely 
due to the superior adaptability of the gold matrix 
and the necessity of embedding it, through which 
distortion in fusing is avoided and accuracy of 
shape secured. 

Low-fusing porcelain has also the advantage of 
greater variety and harmony of colour. This 
latter is chiefly owing to its slight opacity, or 
somewhat lower degree of translucency, which 
better conforms to the character of the dentine 
and gives a more natural reflection and refraction 
of light. 

The use of silicate cement for setting inlays is of 
sueh recent date, and the reports concerning it 
are so conflicting, that judgment of its usefulness 
may be suspended. 

Many of those whose practice has been affected 


The great preponderance of low 
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by the use of silicate cement explain that they use 
silicate only in small cavities, yet there can be no 
doubt that it has had, but probably only tem- 
porarily, an injurious effect upon the use of 
porcelain. No existing plastic material can 
seriously rival porcelain for any great length of 
time, in the large class of cases where it is indicated, 
for, in its own sphere, it seems destined to remain 
supreme. 
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Two classes may be depended upon to keep 
alive and extend the use of porcelain inlays : 

First, those who have experienced its benefits 
both patients and operators. 

Secondly, the ambitious young dentists who 
have their position to make and who, according 
to nearly universal testimony, may surely find in 
mastering this beautiful art the way to successful 
practice. 


PAPER ON 


REPLANTATION OF TEETH IN SEVERE CASES 
OF PYORRH(EA ALVEOLARIS 


By STEN HAGER, L.D.S., STOCKHOLM 


REGARDING the particular kind of tooth-replanta- 
tion about which I am now going to say a few 
words, I should like to mention that my interest 
was first aroused by demonstrations given before the 
Swedish Dental Society by the eminent Swedish 
dentist, Dr. Geo. Forssman, shortly before his 
death in 1907; also that the methods which I 
have employed are chiefly his, though here and 
there some modifications have been made. After 
‚Dr. Forssman's death, his demonstrations occa- 
sionally recurred to my memory, but I did not 
pass from thoughts to actions until December 
1909, when I was consulted by a lady, thirty-three 
years of age, who. was suffering severely from 
pyorrheea alveolaris. Very slight pressure on the 
gum caused pus to ooze out freely around the left 
upper cuspid and the tooth was so completely 
loose and elongated as to cause great inconvenience 
to the patient. It appeared to me that in this 
case the ordinary treatment of the disease would 
be quite useless. None of the neighbouring 
teeth were so firmly fixed that bridge-work could 
be advantageously employed, and as a mouth- 
plate was not unreasonably regarded by the 
patient as a misfortune, I considered the case to 
be one in which I could with a good conscience 
attempt a replantation according to Dr. Forssman's 
methods, which methods—thanks to his well- 
known clearness and precision in lecturing and 
demonstrating—I remembered to the slightest 
detail. 

The operation was performed and was remark- 
ably successful. The tooth, which had previously 
been rather protruding, could, after an excavation 
of the lingual wall of the alveolus had been made, 
be placed in correct position, and after a few 
` months was so firmly fixed that it in no way 
differed from an ordinary normally fixed tooth. 


I had the opportunity of observing this satisfactory 
result during two and a half years, or until the 
lady iv question became the victim of a deplorable 
railway accident. Meanwhile this replantation 
convinced me of the value of Dr. Forssman’s ideas 
on the subject, and encouraged me afterwards to 
try this method often under the most critical 
conditions, attempting to save teeth which would 
otherwise have been hopelessly doomed to the 
forceps, if even that instrument had been necessary 
for their removal from the mouth. 

Before dealing with the subject itself, I should 
like to say a few words about replantations in 
general and slightly touch on the physiological 
conditions which make them possible. I specially 
wish to discuss the fate of the pulp and the 
periosteum, two points which are of the greatest 
interest in the study of the subject. Ihave been 
principally guided by the work of Dr. Julius Scheff, 
junior, ‘Die Replantation der Zähne ” (Vienna, 
1890), which, being based on numerous scientific 
experiments on animals, can safely be called a 
* standard work" on the subject. I therefore 
take the liberty of quoting this work on some 
points. 

It is a well-known fact that tooth-replantation 
is a very ancient operation. The first literature 
on the subject appears to be by Ambroise Paré, 
who, in his ‘ Opera Chirurgica Ambrosii Parz ” 
(Frankfurt a. M. 1594), mentions a case of 
replantation which he himself had performed, 
and a ease of transplantation which he had 
heard described by a trustworthy operator. The 
first case was a man who had had his jaw broken 
and three teeth knocked out by the blow of a 
dagger. The jaw was set, the teeth correctly 
placed in their holes and fastened to their neigh- 
bours by means of threads. An astringent mouth- 
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wash was prescribed. In this manner Pare 
succeeded in soon enabling the patient to masticate 
his food with all his teeth as freely as before the 
accident. In the other case it is stated that a 
lady’s maid offered a healthy tooth for the sake 
of a lady of title who had been so unfortunate as 
to break off one of her own teeth. Even this 
operation was, according to what Paré heard, 
entirely successful. 

Somewhat later Dupont describes a replantation 
in his work ‘ Remède contre le mal de dents," 
1633. A tooth, which had to be extracted on 
account of violent pain, was immediately replaced 
in its hole, the pain ceased and the tooth became 
firm. From this Dupont came to the conclusion 
that a tooth so treated could not cause any 
further pain. 

The prominent dentist Pierre Fauchard con- 
sidered tooth-replantation to be a very necessary 
operation, and gives a detailed description of such 
cases in his work ‘Le chirurgien dentiste ” 
(Paris, 1786). He even mentions a case of trans- 
plantation. He had to extract the left upper 
cuspid of a captain and replace it immediately by 
a similar tooth simultaneously extracted from a 
soldier. The operation was so successful that at 
the end of a fortnight, and for six years afterwards, 
the soldier's tooth was firmly fixed in the captain’s 
upper jawbone. 

During the seventeenth and the beginning of the 
eighteenth centuries, replantations and transplanta- 
tions of teeth appear to have occurred rather 
frequently. 

In more recent times a great many authors 
describe tooth-replantation ; for instance, George 
W. Weld, in ‘ The American System of Dentistry," 
mentions having performed from seventy to 
eighty such operations, of which only two failed. 

The first who conducted these researches on 
purely scientific lines and was not satisfied only 
to draw conclusions from clinical experience was 
Leon Fredel, and his work *' De la Greffe dentaire ”’ 
(Revue et Archive suisse d’Odontologie, 1887), is the 
first which is based on experiments on animals 
and on microscopical investigations. Weil, in 
Munich, also Mitscherlich, have since worked in 
the same direction. The latter extracted a front 
tooth from the upper jaw of a dog, and inserted 
in its place a corresponding tooth taken from the 
skull of a dog killed several years earlier. The 
tooth became quite firmly fixed, and when the 
dog was killed, six weeks afterwards, it could be 
seen that the transplanted tooth had completely 
grown into its surroundings. Microscopical exami- 
nation of a longitudinal section of the tooth and 
the neighbouring part of the jaw showed that new 
bone had been formed and grown into the dentine. 

As has already been mentioned, Dr. Scheff, 
junior, has carried out a whole series of experi- 
ments on animals. Altogether, on seventeen dogs 
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he has replanted seventy-six teeth, and on the 
base of the histological results obtained he can 
point out a number of facts which clearly demon- 
strate the physiological conditions after a tooth- 
replantation, and show the means by which the 
replanted tooth can be made to adhere again in 
the jawbone. 

As a starting-point in these studies one must be 
convinced that, after its sources of nourishment 
have been destroyed through extraction, the 
replanted tooth acts as a foreign body and is 
therefore capable of causing irritation. 

Regarding the torn pulp, Scheff has shown that 
it can never be kept alive or regain connexion 
with the living tissue in its vicinity. 

Whether the tooth possesses living peridental 
membrane or not, it can become firmly fixed. 

Healing ean take place in three different 
manners, as follows : 

(1) Healing per primam can take place—that 
is to say, the part of the periosteum which has 
been left in the alveolus grows together with the 
part which remains on the root of the tooth, or 
closely adheres to cementum and dentine. 

(2) Out of the periosteum remaining in the 
alveolus, or out of tissue issuing from other 
cavities in the jawbone, connective tissue can be 
formed. "Through the agency of the osteoclasts a 
process of resorption takes place on the surface of 
the root, resulting in more or less deep indenta- 
tions on the same. These small cavities become 
filled by connective tissue, and a fixation is thus 
obtained. 

(3) New bone-substance can be formed after 
the cessation of this process of resorption through 
osteoblasts, filling up the resorption spaces. A 
complete assimilation between the tooth and the 
jawbone arises in this manner and a great support 
is thus given to the replanted tooth. 

Naturally these different forms of healing can, 
in the same replantation, occur on different 
surfaces of the root. If the resorption continues, 
the cementum and dentine can become entirely 
consumed. This complete disappearance of the 
root usually begins from the apex, which then 
becomes entirely open, and connective tissue 
intrudes into the root-canal, completely filling 
both it and the pulp-chamber. On account of 
this, many investigators have come to the incorrect 
conclusion that the pulp has survived the replanta- 
tion, or that new pulp has been formed. 

Even in cases where resorption is far advanced, 
half of the root having been destroyed, this 
process ean cease and new formation of bone- 
substance commence. In this manner a complete 
assimilation between the dentine and the jawbone 
can ensue. 

It is difficult to say why in one case a tooth 
becomes firmly fixed, while in another, either none 
of the usual developments occur, the tooth being 
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ejected with a perfectly smooth root-surface, or 
else an all-destroying resorption sets in, leading to 
the falling out of the tooth. Scheff only draws 
attention to the similar circumstance that in some 
people the flesh heals quickly and per primam, 
while in others, on the contrary, even the least 
injury causes suppuration, and healing only takes 
place through granulations. That the age of the 
patient is an important factor is also evident. 

As to the replanted tooth's pulp—if it is allowed 
to remain—Dr. Scheffs investigations show, as 
clearly as can be wished, that the fate which 
awaits it is always necrosis. Either it continues 


Fig. 1 


in that condition after the tooth has fastened in 
the jawbone, or else, as has already been pointed 
out, it is pushed away more and more by newly 
formed tissue, which grows inside the root. Scheff 
criticizes sharply those investigators who believe 
that it is possible for the pulp to resume connexion 
with the original tissue. Schirmer expresses the 
same opinion as Scheff.* On the other hand, 
Szabo + believes it possible that the pulp in the 
replanted tooth can continue tolive. He certainly 
ean only point to clinical experience and not to 
any real scientifie investigations, but mentions 
experiments with electric currents on teeth in a 
mouth containing partly teeth with intact pulps, 
partly root-filled teeth, and partly replanted teeth 
in whieh the pulp had been allowed to remain, 
and it was here diagnosed that the replanted 
teeth reacted in the same way as the healthy 
teeth with living pulps. I do not venture to 
express an opinion as to the power of conviction 
which these observations possess, but it is not 
impossible that the connective tissue which is 
richly provided with blood-vessels and nerves, and 
which, through the foramen apicale, usually forces 
itself into and fills up the pulp-chamber of the 


* Deutsche Monatsschrift, 1894. 
t Vierteljahrschrift für Zähnheilkunde, 1905. 
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replanted tooth which is not root-filled, can react 
to the electric currents in a manner similar to that 
of the ordinary healthy tooth pulp. 

With the knowledge we have of the delicacy of 
the pulp, from attempts with conservative pulp 
treatment, and with the experiences gained from 
teeth which have been exposed to trauma, one is 
inclined to agree with Dr. Schetf’s theory. 

From a clinical point of view this question is 
in any case not of great importance, as even if it 
could be remarked that in one or two cases the 
pulp has survived the replantation and become 
reconnected with the original tissue, the risk is 


Fig. 2 
anyway too great and the gain too small for such 
experiments to be ventured upon in practice, the 
discoloration of the tooth and fistulæ of the gum 
being also disadvantages which should make us 
cautious to be on the safe side. 

There seems to be little difference of opinion as 
to the fate of the periosteum. "There is every 
indieation that those portions which at the 
time of extraction are left on the root can be kept 
alive and produce fixation. The most important 
röle is played by the part of the periosteum which 


. remains on the sides and bottom of the alveolus, 


as from there, and from other soft tissue which 
lines cavities in the jawbone, the connective tissue 
which has already so often been mentioned here, . 
and which is the most important factor in the 
phenomena of fixation, is formed. The reason 
why this new formation takes place is to be found 
in the irritation which arises, partly through the 
extraction itself, partly through the tooth which 
is fixed in the alveolus, and which, as has already 
been mentioned, must be considered as a foreign 
body for the organism. 

Fig. 1 is taken from a Miss E., about thirty-five 
years of age. The patient was operated upon by 
me on April 20, 1912, and demonstrated before 
the Swedish Dental Society in August 1913 and 


250 


May 1914. A comparison with the neighbouring 
teeth, where the peridental membrane appears 
distinctly, shows us that the bone-substance lies 
generally quite close to the root of the tooth. 
Probably there exist on the surface of the root 
small cavities, caused by resorption, which have 
subsequently been filled up by bone-substance, 
but nothing of this can be seen in the Röntgen 
photo. For comparison is shown Fig. 2, a tooth 
replanted six years ago by my Swedish colleague, 
Dr. Carl Skogsborg. A high degree of resorption 
is here seen to have taken place, followed by a 
new formation of bone-substance. Here it is 
almost impossible to distinguish between the root 
and the jawbone. Returning to Fig. 1, we find 
that the upper part of the root is replaced by 
another substance—lead. The surrounding colour- 
ing suggests that nearest to it is either bone- 
substance of a slightly different kind, or else 
connective tissue. Along the whole root, other- 
wise, runs a layer of bone-substance, rather 
compact in quality. After the operation had 
been performed there doubtless existed spaces 
here and there between the root and the jawbone ; 
all these seem to have been entirely filled by 
newly formed bone. 

Through perfection of the methods of root- 
treatment and root-filling, but principally through 
the increased esteem in which resection of the tip 
of the root is held at present, replantations have 
become practically purposeless. Nowadays it is 
only in very severe cases of pyorrhcea alveolaris, 
when no other treatment of the disease seems 
likely to lead to its cure and fixation of the tooth, 
that extraction, with subsequent replantation, can 
be considered advisable. On the other hand, it is 
evident that in cases where teeth have been 
detached from the jawbone through an accident, 
replantation should be attempted. 

Whether replantation should be resorted to in 
an earlier stage of pyorrhoea alveolaris or not is a 
matter on which I at present dare not express an 
opinion. I will however, point out that the 
prospects of a successful replantation are greater 
the larger the amount of alveolus and periosteum 
which remains, also that—so far as I have been 
able to observe—there exists no danger of a 
relapse of the disease around a replanted tooth. 
These two factors ought probably to be borne in 
mind by the operator who has become convinced 
that the kinds of replantations which are in 
question here are not only experiments, but on 
the contrary are fairly reliable means of gaining a 
desirable object. On my own part I have not got 
beyond regarding these replantations as alast resort. 

All authors, whether more or less enthusiastic 
for replantations, agree that they are rather 
uncertain, especially in the kind of replantations 
which is now under discussion, as in such cases 
both alveolus and periosteum are generally more 
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or less entirely destroyed by the disease. It is 
often also necessary to produce an artificial 
alveolus, by means of boring, in the spongiose 
part of the jawbone. 

I wil now give a short description of Dr. 
Forssman's methods. After the surrounding parts 
of the jaw have been rendered insensible by means 


‘of a local anesthetic, the tooth in question is 


extracted. The root is then freed from all foreign 
substances, without destroying any living peri- 
dental membrane which possibly remains, after 
which it is put into tepid physiological salt 
solution. Any granulations which may exist in 
the alveolar cavity are removed by means of a 
round bur, and, if necessary, an artificial alveolus 
is produced by boring in the bone. i 

The tooth is fitted in, to make sure that the 
alveolus is of the right depth, so that the tooth 
will not be longer or shorter than its neighbours, 
also that it will be in the correct position required 
for articulation and appearance. 

The alveolus is sprayed repeatedly with a tepid 
1 per cent. carbolic lotion. 

Either the day before the operation or else now, 
a metal band—exactly similar to those used for 
the regulation of teeth—is fitted around the tooth 
which is to be replanted, also one around each of 
the two neighbouring teeth. When the bands 
have been soldered, each one separately, the 
extracted tooth is put in its place in the alveolus. 
The three bands are fixed on to their respective 
teeth and then joined by means of sticky wax. 
After spraying with cold water the metal bands 
are taken out. The tooth is now removed from ` 
the alveolus, which is filled with iodoform gauze, 
the wax-joined metal bands being afterwards sent 
to the laboratory for soldering. While this is 
being done, the tooth has to be prepared. It has 
previously been mentioned that resorbtion of the 
root begins most strongly at its apex. During 
many years of experiments with replantations 
Dr. Forssman had also found from clinical experi- 
ence that this process, which occurs so often and 
leads to the loosening of the tooth, as a rule 


‘developed from the apex, which gave him the idea 


of replacing a part of the root with another 
substance. As it was well known that leaden 
bullets can often be carried in the human body for 
years without causing any irritation whatever, he 
came to the conclusion that lead would be specially 
suitable for his purpose. In the replantations 
which I have performed I have always followed 
Dr. Forssman's instructions and have every reason 
to believe that they are well thought out. 

The tip of the root is then sawn off, about 
4 cm. being sufficient. Free access to the root- 
canal and pulp-chamber is obtained from the 
apex by means of a round bur. The root-canal is 
widened and given the form of a cone, with the 
point towards the pulp-chamber. A piece of lead 
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is so filed that it can replace the sawn-off root-tip, 
also so that it stretches so far within the root- 
canal that it can be safely attached to the tooth 
by means of cement. The root-canal is now 
washed out with alcohol and well dried by warm 
air. Cement of the same consistence as that used 
for fixing crowns is pumped into the pulp-hole, 
the lead is pressed into place and fixed with a 
warm instrument. It is best to have the lead a 
little larger in cireumference than the root-tip, as 
in this manner a better hold for the tooth is 
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obtained. After some minutes, when the cement 
has hardened, the lead should be formed and 
polished. 

During the whole time that the tooth is being 
worked upon it must be kept wrapped up in 
cotton wool, which is moistened occasionally with 
tepid physiological salt solution, so that the 
peridental membrane remaining on the root may 
not be destroyed. The tooth is now ready to be 
replanted, and during the preparation of the root 
the retaining appliance should have been made in 
order. The iodoform gauze is now removed from 
the alveolus, another spraying with warm carbolic 
lotion is given and the tooth is then pressed into 
place. As a further precaution the tooth can be 
lightly struck a couple of times with a hammer, so 
that the point of the lead is slightly pressed into 
the jawbone. Both the crown of the replanted 
tooth and its neighbours are then washed with 
concentrated spirit and sprayed with warm air, 
after which the retaining appliance is attached 
with cement. When this has hardened—which 
takes about twenty minutes—the superfluous 
cement is removed and the patient may leave the 
operating-room, with instructions that the mouth 
must be rinsed with a suitable antiseptic at least 
four times daily during the next few days. It is 
also advisable that the patient should return on 
the two following days after the operation, so that 
the edges of the wound can be cleansed by spraying 
with tepid carbolic lotion or something similar. I 
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have made it a rule to allow the retaining appliance 
to remain in position for three months, which 
time many will probably consider too long, and it 
is perhaps possible that a reduction could be made 
without injury, but at present I should not 
venture to advise neglect of this rule. To judge 
by the literature on the subject a complete cure 
can be effected in from seven to fifteen days in a 
replantation of teeth under ordinary conditions— 
i.e. with an entire alveolus and uninjured peri- 
dental membrane—but in the kind of replantatiors 
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which is now in question, the conditions are widely 
different. Healing per primam can scarcely be 
expected. 

On the root of a tooth attacked by severe 
pyorrhoea one generally finds only a couple of 
what I may call bunches of hypertrophied peri- 
dental membrane, a whole crown of peridental 
membrane around the root being more seldom 
found. A much greater new formation of connec- 
tive tissue, and probably of bone-substance, than 
usual must here be counted on to make a successful 
result possible. My conviction has also been 
strengthened by the fact that when I have removed 
the retaining appliance at the end of three months, 
it has always taken at least another month before 
the tooth felt absolutely firm. 

And so a few words about a couple of cases 
which I have had under treatment. 

The first experiment was, as has already been 
mentioned, especially successful, as the tooth 
remained firmly fixed until the death of the 
patient, which occurred two and a half years after 
the replantation. As regards other cases which I 
have treated in the same manner, I must acknow- 
ledge that such a short time has elapsed since the 
operation that it is too soon to say whether a good 
result has been attained or not, but, on the other 
hand, if a replanted tooth has remained fixed in 
its place for more than two years, and rather 
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gained than lost in firmness, one is entitled to 
entertain good hopes both of the case in question 
'and of the method itself. 

As already stated, the patient from whom 
Fig. 1 is taken has twice been demonstrated by 
me before the Swedish Dental Society, and my 
colleagues have had the opportunity of convincing 
themselves that the tooth is as absolutely firmly 
fixed as any normal tooth can be. Figs. 3 and 4 
show the position of the tooth before and after 
the replantation. Unfortunately no Röntgen 
photo was taken before the operation. From the 
figures it can be seen that the tooth was previously 
much elongated. The disease was so typical and 
so far advanced that pressure on the gum caused 
a great quantity of pus to ooze out. It would 
have been desirable to turn the tooth a little, and 
I also made an effort in that direction, but the 
root of the cuspid was in such a position that it 
was not possible to make any alteration of the 
kind. 

Another case, Mrs. L., about forty years of age, 
consulted me in December 1911. She had for a 
long time worn several artificial teeth on a rubber 
plate in the upper jaw, where of her own teeth 
there only remained both the central incisors, the 
left lateral incisor, the cuspid, and the second 
bicuspid. All these teeth were more or less 
projecting and loose, but the left central incisor 
and left lateral incisor were in the worst condition, 
appearing likely to fall out at any moment. 
Although the alveolar process was to a great 
degree absorbed, and there was little prospect 
that a replantation would be successful, it was 
decided to make an attempt at replanting these 
two teeth, the right central incisor and the left 
cuspid having to serve as supports during the 
fixation. The retaining appliance was removed 
on March 9. The left central incisor was then as 
firmly fixed as the corresponding tooth on the 
right side, but the left lateral incisor had not 
gained any hold and fell out after a couple of days. 
The replanted left central incisor afterwards be- 
came much more firmly fixed and now remains 
alone, in spite of the fact that the right central 
incisor, which became still more severely attacked 
by the disease, had to be extracted about a year 
and a half ago and was replaced by an artificial 
tooth. 

Another case : Miss C., aged forty-five, who had 
for several years been under my treatment for 
pyorrheea alveolaris, and in whose case a high 
degree of general resorption of the alveolar process 
could be diagnosed, consulted me in February 1912 
on account of the left central incisor being so 
completely loose as to cause great inconvenience. 
Replantation was performed in the usual manner. 
As practically none of the alveolus remained, an 
entirely new one had to be bored up in the jaw- 
bone. Whenthe retaining appliance was removed, 
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in May of the same year, the tooth was fairly 
firmly fixed, and has since become so much better 
that the patient has not the slightest inconvenience 
from it, but, on the contrary, considers it extremely 
valuable. The gum is closely attached and there 
are no signs of suppuration. I must, however, 
confess that the tooth is not quite so firmly fixed 
as a normally growing tooth, and I have, of 
course, also to note cases with much worse results. 
As it would take too much time to describe all 
the cases which I have had under treatment, I 
must be content with those already mentioned. 

Ishould now like to say a few words on the con- 
clusions to which I have been able to come regard- 
ing this kind of dental operation. I have already 
drawn attention to the fact that they must be 
regarded as so uncertain in result—at least at 
present, and in the manner in which they are now 
performed—that they should not be resorted to 
except in desperate cases, or, in other words, when 
the only other alternative is the dental forceps. 

One of my experiences is, that in cases where 
two teeth near to each other have become loose, 
both teeth do not grow fast again when replanted. 
I believe that I can venture to declare that the 
rule is that this procedure is only indicated when 
it is a question of one tooth, with completely or 
at least fairly firmly fixed neighbours. If two 
teeth are to be replanted permanent fixation must 
be resorted to, and then it can scarcely be correct 
to employ the term “ replantation." In connexion 
with this I must mention that in the case of 
Mrs. S., which was my first case of this kind, I at 
the same time treated the left upper first bicuspid 
in the same way, but without attaining a cure. I 
then repeated the operation, but fastened the 
tooth permanently to the left upper second 
bicuspid by making for both bicuspids inlay 
crowns which were soldered together and cemented 
fast. This treatment was a complete success, so 
that the patient had full use of the tooth until 
her death, in the summer of 1912. 

But it is not enough to say that the treatment 
described here can only be suitable when it is a 
question of one tooth. It is not suitable either 
for teeth in the lower jaw or for teeth with roots 
ending in the immediate vicinity of the sinus 
maxillaris—at least not when so much of the 
alveolus is destroyed that an artificial one must 
be made On the whole, it is only the four 
incisors and cuspids in the upper jaw which can 
come in question as suitable for replantation in 
cases of severe pyorrhea alveolaris. 

I have previously mentioned that the age of 
the patient must be taken into account when 
judging the prospects of success. I cannot refer 
to any personal experience which can be of value 
on this point, but will mention that forty years is 
generally supposed to be the limit, the prospects 
not being considered so good after that age. 
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From what has been said it is, then, evident 
that the dental operations which I have attempted 
to describe are only to be recommended in certain 
rather limited cases, but I know that such cases 
are not seldom met with in practice, and therefore 
cannot neglect advising my colleagues to make the 
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attempt. I can give the assurance that few 
things in our profession earn us such warm 
gratitude from our patients as just the successful 
replantation of a loose front tooth which the 
patient has been fully convinced was hopelessly 
doomed to the forceps. | 


PAPER ON 


MESURE DU RENDEMENT DES INSTRUMENTS 
ROTATIFS EN DENTISTERIE 


By EMILE HUET, BRUXELLES 


La découverte du tour à pied, en 1872, exerca 
sur l'art dentaire une influence capitale. 

Les praticiens adoptérent le nouvel instrument 
de travail ; on ne vit plus, depuis, aucun perfec- 
tionnement s'imposer d'une facon aussi universelle. 

Les moteurs électriques inventés ensuite, vinrent 
remplacer les propulseurs à pédale. 

D'abord assez puissants, ils diminuérent de 
foree en diminuant de volume et certains en 
arriverent méme à étre plus faibles que les tours 
à pied. 

S'est-on jamais livré à des études comparatives 
au sujet du rendement des deux systemes ? 

Je ne le pense pas ; il était cependant utile de 
savoir à quoi s'en tenir sur ce point. A l’heure 
actuelle, on cherche à déterminer les résultats 
obtenus au moyen des divers outils. 

On en est à comparer les effets de pénétration et 
de résistance des fraises de différentes marques. 

L'apparition toute récente de moteurs réalisant 
6000 tours à la minute, m'a incité à rechercher 
scientifiquement les résultats obtenus dans la 
pratique courante par les différentes vitesses, 
ainsi que la facon dont le fraisage et le meulage 
doivent être effectués, pour rendre l’excision des 
tissus dentaires aussi peu pénible que possible 
pour le patient. 

A cette fin, j'ai construit deux appareils de 
démonstration, l'un pour le meulage, l'autre pour 
le fraisage. 

Ces appareils permettent de déterminer /a 
pression, la vitesse de rotation, et le temps nécessaire 
pour l'abrasion d'une dent naturelle ou artificielle 
et pour le fraisage rationnel ainsi que la trépana- 
tion rapide d'une dent sensible. 


APPAREIL DE DÉMONSTRATION POUR MEULAGE 


Cet appareil se compose d'une roue mobile 
autour d'un axe. A une partie de la roue est 
fixé l'objet à meuler. 


Formant contrepoids un certain nombre de ron- 
delles en plomb réglent la pression de la dent 
contre la meule. 

Piéce à main et meule, par conséquent, sont 
fixées sur le báti méme et ne peuvent se déplacer, 
ni dans un sens ni dans un autre. 

Dans ce dispositif, au lieu de poser la meule 
contre la dent, c'est celle-ci qui vient se présenter 


dp A qe 
es Y 


ES 


Fie. 1. Appareil de démonstration pour meulage. 
A. Báti. F. Tigesupportant l'attache 
B Roue mobile. pour piéce à main. 
C. Axe. G. Vis de réglage de la tige- 
D. Pince-attache de l'objet support. 

à meuler. H. Piéce à main. 
E. Boite à contrepoids. I. Meule. 


contre la meule. Les erreurs pouvant provenir 
d'une pression manuelle involontaire sont ainsi 
évitées. 
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Expériences. Reproduisons une série d'essais 
montrant les résultats auxquels un meulage bien 
conduit permet d'arriver. 

Pression. La meilleure pression pour obtenir 
une abrasion correcte est de 400 grammes environ. 

Avec une pression plus forte on risque d’en- 
trainer la fracture des meulettes. 

Une pression plus faible est insuffisante pour 
obtenir la régularité du meulage. 

Vitesse. 1000 à 1300 tours (tour à pied).* 
Remarquons que, malgré la pression exercée, les 
meules n'ont pas un pouvoir d'abrasion suffisant 
pour agir sur tout le pourtour de leur surface, ce 
qui les fait sautiller. i 

2000 tours (tour électrique). Démarrage pénible ; 
l'abrasion est irrégulière. 

4000 tours. Le meulage se fait régulièrement. 

6000 tours. Meulage sans secousse ; l'abrasion 
devient nettement visible (élimination des par- 
ticules). 

` Meules. Les meules à large surface ont évidem- 

ment une action plus étendue, mais celles à 
bords minces font l’excision d'une façon plus 
délicate. 

Chaleur. La chaleur, dans les travaux qui 
nous occupent, provient du frottement plus que 
de la vitesse. 

Plus celle-ci est grande plus l'abrasion devient 
visible et plus la chaleur diminue. 

Ce phénomène peut s'expliquer par l'élimination 
rapide des particules sur lesquelles le meulage s'est 
exercé : la masse n'a pas le temps de s'échauffer. 


APPAREIL DE DÉMONSTRATION POUR FRAISAGE 


Cet appareil consiste en un báti, sur lequel se 
trouve fixée à demeure la piéce à main, et d'une 
tige mobile amenant devant l'outil tranchant 
l'objet à fraiser. 

Un ressort intérieur maintient une pression 
pouvant étre augmentée ou diminuée par une vis 
de rappel et dont les divers degrés sont notés sur 
un tableau gradué. 

La pression peut étre ainsi maintenue d'une 
maniére uniforme, malgré la pénétration de la 
fraise dans la cavité. 

Un dispositif spécial permet en outre la diminu- 
tion de pression au démarrage des moteurs à 
vitesse réduite. 

Pression. Une fois la fraise munie de son 
mouvement de rotation, la pression exercée varie 
entre 500 et 1800 grammes suivant le diamétre 
employé, les tissus à traverser et la force du moteur. 

Surface de contact. La fraise ne doit agir que 
sur un quart de sa surface au maximum. 

Lui donner une surface de contact plus grande, 
c'est diminuer son action coupante ; par l'emploi 


* Le rapport des roues du tour à pied varie entre 10 et 
13 pour 1; ce qui donne pour 100 coups de pédale à la 
minute une vitesse de 1000 à 1300 tours. 
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de toute sa surface, on aménerait un freinage qu 
ralentirait son action et tendrait à bloquer l'instru- 
ment. 

Substances fraisées. Une série d'expériences va 
nous donner les résultats comparatifs obtenus sur 
une matière homogène ; une seconde série sur 
des dents extraites. 

Au cours de ce Congrés j'espére avoir l'oecasion 
de continuer mes démonstrations sur des dents 
malades et vous prouver que le facteur douleur 
s'atténue considérablement par le fraisage effectué 


Fia. 2. Appareil de démonstration pour le fraisage. 


. Aiguille indicatrice. 
Support de l'appareil à 
coulisse. 


J. Tige-repére pour. le ré- 
glage des différentes 
pressions. 


A. Bäti de l'appareil. K. Point de repére fixe. 
B. Attache réglable. L. Bouton de contact pour 
C. Vis de réglage de l'at- modérer la pression lors 
tache. de la mise en marche. 
D. Piéce à main. M. Tube coulissant 
E. Fraise. N. Tube renfermant le res- 
F. Objet à fraiser. sort de pression. 
H. Vis d'attache pour objet — O. Vis de pression. 
à fraiser. P. Tige indiquant la pres- 
I. Vis d'attache pour dent sion. 
à fraiser. Q. Degrés de pression. 
R 
S. 


suivant les régles qui seront établées dans mes 


. eonclusions. 


Fraises et foréts. La qualité des différentes 
marques de fraises et de foréts peut également 
exercer une influence sur les résultats obtenus, 
mais dans des proportions qui ne sont pas suffi- 
santes pour qu’il soit nécessaire d’en tenir compte 
dans la présente demonstration. 1l est pourtant 
indispensable d'employer des instruments non 
émoussés et de ne pas se servir de fraises tellement 
usées qu'elles en seraient arrivées à faire office de 
brunissoirs. 

Ainsi que je vous l'ai dit plus haut pour les 
meules, il faut également pour les fraises rechercher 
un effet d’exeision visible. 

Toute rotation non accompagnée d'un enléve- 
ment de particules dentaires améne un travail 
inutile et partant nocif. 

Pour mes expériences j'emploierai des séries de 
fraises neuves, d'un méme calibre et d'une fabrica- 
tion uniforme. 


H 
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Vitesse. 1000 à 1300 tours (tour à pied). Fraise 
de deux millimètres de diamètre ; pression pro- 
gressivement amenée à un kilogramme. 

La fraise mord péniblement ; ce n'est qu'en 
augmentant la pression et en la prolongeant 
pendant quelques secondes qu'on arrive a un 
résultat pratique. 

2000 tours (tour électrique). L’exeision se fait 
mieux, mais la pression doit être maintenue à 
un kilogramme au moins. 

3000 tours. Les particules de dentine devien- 
nent visibles et la pression peut étre réduite à 
750 grammes. 

4000 tours (démarrage puissant). Exeision 
rapide et sans effort de mise en marche; pression 
réduite à 500 grammes. 

6000 tours. La fraise n'a plus son maximum de 
rendement ; la vitesse—trop considerable—ne 
donne plus à l'instrument le temps d'agir. 

Mise en marche de la fraise. J’attire l’atten- 
tion sur ce point, car c’est en l’observant stricte- 
ment qu'on en arrivera à exciser une dentine 
hypéresthésiée en n’occasionnant pas plus de 


douleur que celle produite par le contact d'une 
sonde delicatement maniée. 

Les meilleurs résultats sont obtenus en faisant 
des fraisages successifs de 2 de seconde, alternant 
avec 3 d'interruption, la fraise restant toujours 
en contact avee la dent. 

Dans ce dernier laps de temps est compris le 
temps nécessaire pour embrayer et débrayer. 

En fraisant de la sorte une dentine sensible—au 
moyen d'un moteur donnant de 3 à 4000 tours à 
la minute—on arrive, en comptant 10 interruptions 
par 10 secondes, à ne faire accomplir à la fraise, 
pendant ces 10 secondes, que 100 tours. 

D'oü il résulte une moyenne d'environ 10 
révolutions par coup de fraisage. 

Pour arriver à ce but, il est indispensable 
d'employer un moteur à démarrage puissant, les 
trois principaux facteurs d'un fraisage indolore 
résidant dans une action instantanée, de très courte 
durée et dans la pression réduite au minimum. 

Pour les dents dévitalisées ou anesthésiées, la 
période de fraisage peut être amenée à $ de seconde 
avec des interruptions de & de seconde. 


PAPER ON 
THE TREATMENT OF SENSITIVE CAVITIES 


By C. EVERY BROWN 


IN no profession during the past ten years has the 
march of science been more progressive and more 
productive than in that of dentistry, and in few 
professions has more been done to alleviate pain 
and suffering than in that of ours. At the same 
time there is still a great deal to be done in 
eliminating the pain caused by various operations 
on carious teeth, as in spite of all our efforts the 
dread of the dentist still exists to a very large 
extent among our patients. 

. It may be that, owing to the strain of the high 
nervous tension under which we now live, the 
human system is more susceptible to and more 
intolerant of pain than ever; and, if this be the 
case, it should be a stimulus for us to redouble our 
efforts in the direction of discovering methods of 
rendering our operations painless; but the fact 
remains that our profession still has its terrors for 
the majority of our patients, and our success as 
dentists largely depends on how much of this fear 
we can overcome by less painful methods of 
treating the ravages of dental caries. 

It seems to me that we are greatly handicapped 
in our work by not having a recognized body of 
Scientific men (as the medical profession have in 
great numbers) on whose investigation and 


P 


researches we could rely. In consequence all 
research work tends to be left in the hands of 
a few individuals who have the time, money, 
ability, and inclination to prosecute studies in 
those subjects which most appeal to them. 

That this subject of painless dentistry is of the 
greatest importance few will deny, and the 
education of the masses in the care of their teeth 
and, what is most important, in the conservation 
of them, will have little effect unless we ‘can 
promise that the treatment will be comparatively 
painless. 

When we come to consider the microscopical 
structure of dentine, its tubular nature would 
seem to be singularly convenient and would 
appear to offer peculiar facilities for the introduc- 
tion and percolation of anzesthetics or obtundents, 
but in practice this is not found to be the case, 
and to the majority of drugs it offers a most 
strenuousresistance. "This more especially applies, 
as one would naturally expect, to the teeth of 
adults and old persons, where the calcification of 
the protoplasmie matter in the dentinal tubes is 
becoming more complete. The teeth of young 
people offer much less resistance to the action of 
obtundents than those of adults, as the dentinal 


tubes are filled as yet with incompletely calcified 


protoplasmie matter, and this has, as we shall see 
later, an important bearing on the treatment of 
cavities in persons of different ages. 

Among recent efforts in endeavouring to mini- 
mize the pain caused by the preparation of cavities 
must be mentioned the injection of anzesthetics 
into the trunk nerves on the one hand and into 
the tissues immediately surrounding the teeth on 
the other, both methods having the same object, 
viz. the anæsthetizing of the dental pulp. But 
although in certain cases, and for adults princi- 
pally, it is very useful, the injection is often more 
painful than the operation of preparing the cavity 
would be without such injection, to say nothing of 
the risk involved and the time spent in the 
sterilization of the anæsthetic instruments and 
surrounding tissues. 

One must not forget to mention the recent 
development of analgesia by means of nitrous 
oxide and oxygen, but it seems to me rather like 
beginning at the wrong end to subject the whole 
human body to this process of partial anæsthesia 
for such a very local lesion as a carious cavity in 
a tooth. The apparatus required is expensive, 
heavy, and cumbersome, and in addition experi- 
enced and skilled assistance is required for its 
administration. Even then the effect is not all 
that could be desired. 

When immediate treatment is required in an 
accessible and superficial cavity, ethyl-chloride is 
one of the most useful drugs we have at our 
disposal. The surrounding teeth having been 
protected by rubber dam or cotton-wool rolls, a 
little ethyl-chloride is sprayed on a pellet of 
‘cotton wool, and this is placed in or on the sensi- 
tive cavity. After a few seconds the spray is 
directed on to the cotton wool in situ, and then 
again when the tooth is aceustomed to the lower 
temperature, the cotton-wool pellet is removed 
and the spray directed immediately into the 
cavity until in about half a minute tooth and 
cavity become quite white and all sensation 
disappears. The cavity may now be prepared 
without pain, as the sensation seems to be abolished 
for a period of about one minute, which is usually 
long enough for any preparation that may be 
required. 

Among the many other drugs that have been 
used for obtunding sensitive dentine, arsenic 
is one of the very few that have great penetra- 
tive effect, but owing to its dangerous action 
on the pulp is now very rarely used for this 
purpose. 

Another very useful drug, which is not so 
generally known as it should be, but which offers 
great possibilities in this direction, and to which I 
shall direct your attention, is paraform. Paraform 
is simply solidified formaldehyde gas. It is a 
white powder with a very pungent odour and like 


SIXTH INTERNATIONAL DENTAL CONGRESS 


formaldehyde is a powerful antiseptic. It has 
several very useful properties, and among others 
that of hardening gelatine and rendering it 
insoluble. It is very irritating when applied to 
mucous surfaces and if placed near the pulp, and 
therefore great care is necessary when using it, 
but in careful hands it is one of the most useful 
obtundents that we have at our disposal. The 
method of using it is very simple. The ordinary 
formalin tablets are obtained and ground to a 
fine powder in pestle and mortar. This powder 
should be kept in a stoppered bottle as it quickly 
loses its strength when exposed to the air for any 
length of time. It can, I believe, be obtained 
already combined with gutta-percha, but the most 
convenient method of using it is to obtain the 
powder and mix it as required to the strength 
demanded by each individual case. 

We must remember that the more superficial the 
cavity and the older the patient the greater the 
percentage of the drug that can be used without 
endangering the life of the pulp. Conversely, the 
deeper the cavity and the younger the patient 
the smaller the percentage of the obtundent 
required. In all quite superficial cavities and in 
most erosion cavities where the dentine is singu- 
larly resistant to the passage of obtundents, the 
strength of the drug that can be used is only 
limited by the difficulty of applying it to the 
carious or sensitive surface, and about 50 per cent. 
paraform is as much as can be combined with any 
medium and retained in position. In these cases 
this percentage can be used quite safely and with- 
out fear of endangering the pulp: 

For deeper cavities, but still nowhere approach- 
ing the pulp, from 10 to 20 per cent. of paraform 
may be used, but here again one must be guided 
by the age of the patient as well as the depth of 
caries. The older and more calcareous the teeth, 
the greater the percentage of paraform that may 
be used. 

In carious cavities it is most important not to 
remove such tissue before using the obtundent. 
It is quite sufficient if the broken-down enamel 
edges are removed, as the cushion of carious 
dentine left forms a protection to the pulp, but 
in quite superficial cavities it will be necessary to 
remove sufficient caries to allow room for the 
obtundent to be applied. 

The effect of paraform upon dentine tissue 
varies in proportion to the hardness of tissue to 
which it is applied. In small cavities which have | 
only just penetrated the enamel, it acts slowly - 
and with difficulty. On the hard polished surface 
of erosion cavities it also finds great difficulty in 
penetrating, but in cases where the dentine is soft 
enough to be removed with an excavator, a 
10 per cent. dressing will quickly penetrate an 
appreciable distance, and render the cavity quite 
insensible up to the limit of its penetration, which 
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is usually suffieient to allow the cavity to be 
prepared painlessly. 

The chemical action of paraform on gelatine out 
of the mouth is to turn it into a tough leathery 
substance, quite insoluble in water, and it is 
probable it has the same action on the contents 
of the dentinal tubes, mummifying them and 
sterilizing them at the same time, and thus 
raising a barrier against the further inroads of 
decay. 

The most satisfactory method of applying 
paraform is to mix whatever percentage it is 
desired to use with some temporary cement such 
as calxine, and preferably that coloured pink, as 
it is easily noticed on a subsequent visit. The 
cavity is dried, and the cement with which the 
paraform has been incorporated is inserted in the 
cavity. As soon as the saliva touches it, it sets 
at once, and quite a number of dressings may be 
inserted for a patient in a few minutes. "These 
dressings may be left in for a period varying from 
a few days to a few weeks, but most of the effect 
is produced in two or three days ; after that very. 
little action seems to take place, due no doubt 
partly to the solubility of the paraform and to its 
being washed out of the dressing by the saliva, 
and partly owing to the gas having used up its 
strength upon the protoplasmic material contained 
in the dentinal tubes. If the desired, effect has 


not been obtained with one dressing it may be 


necessary to put in another. This as a rule is 
only necessary in the case of hard dense dentine 
such as erosion cavities or the very superficial 
places on the cervical margin where it may not be 
possible on the first visit to get sufficient of the 
dressing to adhere to the sensitive surface to 
completely desensitize it. 

Paraform ought on no account to be used in 
cavities approaching the pulp, and very sparingly 
in cases where the caries has penetrated more than 
one-half of the distance between the outer surface 
of the teeth and the pulp or where the pulp has 
given any pain or shown signs of being irritable. 
Fortunately the most sensitive cavities are those 
nearest the surface, and it is those in which 
paraform can be used most freely. 

It sometimes happens that we come across a 
deep cavity with quite a healthy pulp where the 
superficial layer of the dentine corresponding to 
the interglobular area is exquisitely sensitive ; it 
would obviously not do to place any of this 
obtundent near the pulp, but if the deeper parts 
of the cavity are filled with some anodyne dressing, 
such as zinc oxide and thymol mixed to a stiff 
paste with eugenol and para-mona-chlorophenol, 
the cement with, say, 10 per cent. of paraform 
may be used to desensitize the more superficial 
and sensitive parts of the carious surface. It may 
occasionally happen that one misjudges the depth 
of the cavity and the degree of approximation of 


caries to the pulp, and it is always as well in 
doubtful cases to err on the right side and use a 
small percentage, increasing.this on a subsequent 
occasion if necessary. Occasionally the dressing 
causes a little pain, but this is not as a rule referred 
to any particular tooth, and is more in the nature 
of neuralgia and easily tolerated by patients, 
especially when they know that it is often a sign 
that the obtundent is doing its work and that the 
cavity can be painlessly excavated on the next 
visit. With children, and especially in small 
superficial cavities in permanent teeth, it may be 
used as a matter of routine, removing on the first 
visit only sufficient of the carious tooth to 
enable the dressing to be inserted. In these 
cases it seems to work like a charm, enabling 
the cavities to be prepared. without pain and 
adding much to the comfort of both operator and 
patient. 

Of course it is not easy to judge with accuracy 
how far caries has progressed in a tooth, and this 
is where experience is extremely valuable in the 
use of this powerful obtundent. 

In cases of an irritable pulp, and where pain has 
been experienced, and in all cavities approaching 
the pulp, para-mona-chlorophenol is a most useful 
drug. It is a new combination of phenol and 
chlorine, and besides being a powerful anodyne 
and antiseptic is also extremely penetrative. A 
powder composed of zinc oxide with 10 per cent. 
of thymol mixed to a stiff paste with a liquid 
consisting of equal parts of para-mona-chloro- 
phenol and eugenol is extremely soothing and 
makes a very comfortable temporary filling 
lasting for many months in a sheltered position, 
retaining its obtundent and antiseptie properties 
for a considerable time. This liquid if used to 
moisten arsenical fibre when devitalizing nerves 
greatly helps to control the pain generally caused 
by the dressing. 

One naturally hesitates in giving one's experi- 
ence of this powerful drug (paraform) to the 
profession, knowing that many who use it for the 
first time may have failures, not in desensitizing 
but in giving unnecessary pain to patients through 
placing it too near the pulp, but I have no doubt 
that any one who uses it with judgment will never 
be without it, as it eliminates the nervous strain 
which any conscientious operator must feel when 
dealing with children and highly strung nervous 
patients ; neither will he feel the need of the 
analgesic method, which, for the greater propor- 
tion of the work which we have to do, is not to 
be compared with this process, which sterilizes the 
dentine, hardens the carious tissue, renders the 
cavity preparation painless, and does away with 
that nervous strain which is most trying to patient 
and operator. 

In conclusion I would suggest that paraform 
most nearly conforms to the ideal obtundent, the 
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conditions for which were laid down in a recent 
work on dental surgery, viz.: Ease and painless- 
ness of application, rapidity of action, limitation 
of action to the dentine with sufficient penetration 
to allow for the painless shaping of the cavity, 
absence of discoloration, and, lastly, no irritation 
of the pulp, either at the time of application or 
afterwards. 
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With regard to this last condition I must 
confess there may be a certain amount of irritation 
to the pulp, but if carefully used this may be 
minimized to a large extent, and in no ease should 
the live pulp be endangered, and I feel sure that 
if this most useful drug is only tried, it will find a 
prominent place in every progressive dentist's 
armamentarium. 


SECTION IV 


Dental Physies, Chemistry, Radiography, 
and Metallurgy 


ADDRESS BY THE PRESIDENT 


MONTAGU F. HOPSON, L.D.S. Ene. 


My first duty is to extend, on behalf of my British 
colleagues and myself, a hearty welcome to those 
members of the Congress whose interests are 
largely centred in the proceedings of Section IV. 
_ Among the various branches of the art of healing, 
dental surgery occupies a position in many re- 
spects unique. Its successful practice demands 
both a sound acquaintance with the physical 
sciences on which medicine and surgery are based 
and an especially intimate knowledge of mechanics 
and the properties of materials. The dental 
surgeon has not merely to deal with the elimination 
and prevention of morbid conditions and the correc- 
tion and prevention of irregularities, but when 
oral tissues have been injured or lost he must be 
prepared to restore or replace them. 

Inasmuch as enamel and dentine, the principal 
constituents of teeth, are never re-formed naturally 
after injury, plastic dental operations, in the 
surgical sense, are impossible ; the restoration of a 
defective tooth to its original form and the protec- 
tion of its sensitive tissues against further decay 
involve the use of foreign materials. Such con- 
servative materials, as they may be termed, have 
much in common with one another and form the 
first of the four great classes into which dental 
materials may be divided. 

Secondly, when a tooth or other oral tissue has 
been lost, whether from neglect or accident, or 
despite conservative treatment, it can usually 
be replaced artificially, and the prosthetic materials 
employed for this purpose form a second important 
class. These also have much in common with 
one another, but they differ in many respects from 
those employed for conservative purposes. 

A third set of materials, used in the practice of 
orthodontics for the mechanical correction of 
irregularities, resembles, more or less closely, those 
of the second or prosthetic class. 

Finally, a distinct group is employed in pre- 
paring and working the foregoing materials in the 
laboratory. 


An intimate knowledge of the chemical and 
physical properties of materials is thus as necessary 
for the dental practitioner as a grasp of the more 
strictly medical sciences. The student may indeed 
learn certain parts of the work empirically, but he 
cannot command efficiency or progress if he fails 
to understand the underlying scientific principles. 

Whilst then metals play a very important and, 
in some respects, the principal part amongst these 
materials, the use of non-metallic materials is 
by no means negligible, and I would venture to 
suggest that the term ‘ dental hylology,” or the 
science of materials, might be used appropriately 
to denote one of the groups of subjects entrusted 
to our consideration. 

It is impossible to attempt, in the short time at 
my disposal, anything in the nature of a review 
of a subject so vast. 

Many important aspects will be dealt with in 
the reports and independent papers to be sub- 
mitted to us. The advances which have been 
made in recent years are many and they are of 
considerable importance. They include not only 
the introduction of new materials, but improve- 
ments and new methods in the working of old 
ones. 

In the corresponding section, at the meeting in 
Berlin, five years ago, a prominent place was given 
to the consideration of the revival of an old pro- 
duct, for use as a filling material, in the nature of 
a siliceous cement. Since that time this material 
has been considerably improved, and it has now 
secured a recognized place in dental practice. 
That it is capable of still further improvement no 
one doubts, but, like other plastic materials easy 
of insertion, it is liable to abuse, and insufficient at- 
tention is paid to its manipulation, particularly in 
respect to mixing, interference with the process of 
crystallization, and protection from the access of 
the oral fluids during the process of hardening ; 
hence many failures may really be attributed to 
carelessness on the part of the operator. 
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The problems associated with the preparation of 
dental amalgam alloys is still with us and it is 
a matter for congratulation that expert chemists 
and metallurgists are now turning their attention 
to the chemical constitution and physico-chemical 
properties. 

It cannot be disputed that the profession must 
rely upon such experts to bring their special know- 
ledge to bear upon these problems. The dentist 
knows what he wants and he alone is capable of 
applying the clinical tests by which various pro- 
ducts must stand or fall, for one knows only too 
well that the results of laboratory experiments are 
frequently negatived when subjected to proof in the 
mouth. | 

Something further is demanded of an alloy for 
conservative purposes beyond that it should under- 
go no change of volume at and after solidification 
and remain inert in relation to the dental tissue. 
It must be capable of maintaining its form under 
the mechanical stress to which it is subjected 
‘during mastication against fracture and “ flow,” 
and of resisting chemical change and dissolution 

The question of alloys in general is of first 
importance, for, apart from gold (for conservative 
purposes) and platinum, no other metals are used 
un-alloyed in the mouth. 

In prosthetic procedures the outstanding ad- 
vance has been made in the application of pressure- 
casting, and here again there is a field for further 
research. What alloy of gold will yield the most 
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desirable denture-base, as judged by its strength, 
its resistance to the action of the oral fluids, and 
its interaction with other metals present in the 
mouth ? I cannot help thinking that the time has 
come when the alloys and materials commonly 
used in dental practice should be standardized. 
We are too ready to accept the products of the 
manufacturer and use them empirically. So long 
as we are content to accept what is offered us, we 
shall advance but slowly, whereas a definite and 
united demand for standardization would be.met. 
Such a demand, however, must be preceded by 
research, and I look forward to the day when the 
dental schools of the world will be in possession 
of research scholarships in their chemical and 
metallurgical laboratories, devoted to the investi- 
gation and elucidation of these problems. 

In addition to what I have presumed to call 
dental hylology, this section comprises the subject 
of dental radiology, a subject, let me say at once, 
of which I have no special knowledge. Of its 
great and. rapid advance every practitioner of 
dentistry is aware, and, like many other new- 
established things, we wonder how we formerly 
managed without them. 

As an aid to diagnosis it is invaluable. Con- 
ditions which we were wont to suspect, after a 
process of exclusion, are rendered definite by the 
aid of radiology ; we are able to determine when 
a radical operation is necessary, its performance 
is rendered easier, and the result more certain. 


REPORT ON 


THE USES AND ADVANTAGES OF X-RAYS AS AN 
AID TO DIAGNOSIS 


By CHARLES A. CLARK, L.D.S.I., Lonpon 


RADIOGRAPHER TO THE ROYAL DENTAL HOSPITAL 


WHEN Professor Röntgen, experimenting with 
Professor Crookes’s high-vacuum tubes, discovered 
the powers of the X-rays given forth to penetrate 
substances of various densities, their action of 
fluorescing certain materials and also their action 
on photographic plates, factors of immense value 
were available in surgery and science generally, 
which time has proved to be of incalculable benefit 
to suffering humanity. But it was not until 
Professor Jackson, of King's College, London, 
invented the focus tube by focusing the cathode 
rays, by means of a concave cathode, on to a 
platinum anticathode, the surface of which repre- 
sented an angle of 45? to the impinging cathode 
stream, that definition was obtained and the rays 


made of practical use in surgery. The dental 
profession were interested at once in their possi- 
bilities for their own particular branch of surgery, 
and quite early in the history of the X-rays 
radiographs of the teeth were taken in several 
countries, although who was actually the first 
to take a radiograph is a moot point; in quite 
early days Walter Coffin and Gardiner (the latter 
the assistant to Professor Crookes) experimented 
with a small tube for use in the mouth, as also 
did the writer in 1903. "This tube was not suitable 
for eurrents from coils, however small, owing to 
the heating of the anticathode, and the writer 
therefore used a static machine ; but these are so 
unreliable in this country, owing to the humidit 4 
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of the atmosphere, that the tube did not become 
of practical use. It was only intended for fluo- 


- roscopy and not radiography, but it was possible 


to see the root of a tooth by its means in any 
part of the mouth without inconvenience to the 
patient. 

Dr. MacIntyre in Scotland experimented with 
short exposures and was probably the first to take 
a radiograph instantaneously, using the hammer 
break, then the only one in existence. 

Exposures in these early days were very long, 
and for a film radiograph of the teeth five minutes 
was quite usual. The value of the rays, how- 
ever, with all their drawbacks of long exposures, 
want of penetration, and imperfect apparatus, 
was evident, and now we find that in the United 
Kingdom not only is every general hospital 
fitted up with an X-rays department, but in 
the Royal Dental Hospital, the National Dental 
Hospital, Guy's Hospital Dental Department, 
and in the Dental Hospital of Liverpool the 
X-rays apparatus is installed. In the early 
days a four-inch or a six-inch spark was as long 
as could be obtained. Now a London manufac- 
turer is supplying a coil giving a spark thirty- 
six inches in length with a current of about a 
hundred milliamperes. X-rays tubes have very 
greatly improved year by year, but coils are still 
much ahead of them, and the X-rays tube is not 
yet made that will satisfactorily withstand for any 
length of time currents of 10 ma. and upwards, 
for although good results are obtained by com- 
paratively long exposures, yet in the majority 
of cases the best results are obtained by short 
exposures. 

Intensifying screens were used in the earliest 
days, but now they have also been considerably 
improved, shortening the exposure 80 per cent. 
and thus saving the life of the tubes. But they are 
not yet of as much value in dental as in general 
surgery, owing to the exceedingly fine definition 
and minute detail required. Much could be 
said of the improvements in other parts of the 
apparatus: the advantages of obtaining current 
from the main instead of primary batteries or 
accumulators of the early days, of mercury 
and electrolytic interrupters over the hammer 
break, are too obvious to any who have practised 
radiography since the discovery by Röntgen, or 
even to those who have only comparatively 
recently taken up the study. The advantages 
of taking current from a main of high voltage, say 
240, as against a main of 100 volts, is a matter 
of opinion, the chief objection being that of 
reverse currents in the secondary, which ruin the 
tubes and cause grey negatives. Great im- 
provement has been made in coils to reduce 
this reverse current and also in the rectifying 
tubes. Therefore at the present day we find 
ourselves possessed of very fine apparatus, 


enabling us to obtain results such as we had scarcely 
dared to hope for, showing pathologicel changes in 
bone, and even such small particles as pulp-stones 
in teeth, with the result that now X-rays are used 
daily in all branches of dental surgery. The 
presence and position or the absence of teeth or 
roots is easily shown, which alone is of great value 
to us; but in the opinion of the writer the X-rays 
are most useful in dental surgery in the diagnosis 
of periodontal disease, usually known as Riggs' 
disease or pyorrhaa alveolaris. Not only can we 
watch the progress of the disease by having the 
patient X-rayed at stated intervals, but we can 
learn something of its pathology and also of its 
ætiology. The amount of rarefaction so easily 
seen in radiographs is an important factor in the 
treatment, as well as the amount of sclerosis 
which aecompanies this disease. "There is one 
particular which the X-rays unfortunately do 
not show, the writer having made experiments 
for this purpose. viz. the translucent area in the 
roots of teeth affected by pyorrhoa, a hyper- 
ealeified condition due to inflammatory reaction. 
The reason of this area not being discernible is, 
of course, due to the fact that the difference 
between its density and that of normal dentine and 
cementum is too infinitesimal. 

Teeth affected with acute abscesses, or inflam- 
mation about the apex only, are to be discerned, 
but the writer has had cases where very little 
indication of an abscess was to be seen from 
the radiograph, although pus was pouring from 
the sinus; while in other cases the appearance 
of a large abscess was seen in the radiograph, but 
less pus was present than would have been ex- 
peeted with the amount of bone destruction 
present. Itisimportant also to be able to diagnose 
a tooth that is abscessed or affected by a dental 
eyst, and though the latter has usually a well- 
defined wall, yet this is frequently the case with 
chronic abscesses, and it is not possible, therefore, 
to differentiate between the two unless there 
is a sinus with pus, and even then it may be a 
case of a suppurating dental cyst. 

Gold or porcelain: crowns, and bridges of 
both the removable and fixed type, are most 
useful and comfortable to the wearer, and 
with all their drawbacks will in all probability 
continue to be regarded as better than plates 
by the majority of the profession. But it is in 
this branch of operative work that the X-rays 
would be found of the utmost service if systemati- 
cally adopted. There is always a difficulty in 
keeping bridges (of course I refer to fixed bridges) 
quite clean in the mouth, and even if this diffi- 
culty is apparently overcome, yet after being 
worn for several years the X-rays show that in 
crowns and bridge abutments a gingival septic 
focus has been established, and I have seen many 
instances of toxemia arising from this cause. Cases 
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of headaches, neuralgia, loss of weight, and general 
malaise have also occurred. Either the bridges 
have become dirty owing to inaccessibility to the 
usual means of cleansing, or the abutment crowns 
retaining them fitted badly, so that the cement, 
whether of a phosphate material or of gutta- 
percha, has become septic and malodorous, 
causing a bad taste to the patient. But most 
usually the X-rays reveal a rarefying osteitis, 
thickened periodontal membrane, or chronic 
abscesses. 

In some few cases a buried root below the 
bridge which caused much swelling and pain 
was undiscoverable by the usual clinical means. 
Now why do these regrettable results occur, and 
why is it not possible for all these things to be 
averted ? 

Personally, I am of opinion that it would be 
possible to prevent such occurrences if the X-rays 
were only systematically used, first by ascertain- 
ing by radiographs the condition of the root or 
roots and the general condition of the surrounding 
tissues before making the bridge, or subsequent 
to the root treatment; and secondly by radio- 
graphing the bridge in situ before fixing it into its 
place, as by so doing an overhanging edge of the 
gold crown retaining it could be remedied before 
itis too late. If the X-rays were thus used by 
a conscientious operator there would be no badly 
fitting crowns and bridges, and his lack of skill 
would not result in undermining the patient's 
health, as now so frequently happens. 

Again,it must beurged that the deplorable results 
seen are not always due to careless or bad work; 
it is the principle of the fixed bridge which is some- 
what at fault, and in the opinion of the writer most 
probably the strain of a bridge which lias much 
masticating work to do on the two or three teeth 
to which it is pieced causes in process of time a 
chronie periodontitis, and, as has been already 
shown, the periodontal membrane is very easily 
infected from the gingival margins. No tooth is 
physiologically able to stand more work than 
was intended for that one tooth to perform, and 
if it has more than was intended, it must break 
down in time. 

Herein, therefore, lies the chief fault of fixed 
bridges, It is not sufficient to consider only the 
condition above the gums, because many bridges 
are made so as to keep them fairly clean 
with accessibility to all parts; but what is of 
equal, if not more, importance ís the sub-alveolar 
condition, which, however good it may be when 
the bridge is fixed, may become bad. To 
ensure that no ill effects to the patient's health 
may ensue, all bridges should be radiographed 
every two or three years to ascertain their 
condition. 

In taking radiographs with plates, either flat 
or stereoscopic, the position of the patient is of 
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great importance, and the writer is of opinion that 
lying down on a couch is by no means necessary, 
as it increases the difficulty of taking the radio- 
graph, and makes the majority of patients nervous, 
especially children. 

The writer therefore designed an apparatus 
which enables the patient to sit up and keep the 
head quite still while being radiographed. This 
also enables the radiographer to take any part 
of the head, and it is found to be much more 
comfortable than lying down, with sand-bags 
arranged to prevent the head moving. 

The writer is also of opinon that the X-rays 
should be projected in different directions, ac- 
cording to the region of the jaws it is desired 
to radiograph, and not in one direction for all 
regions, as has been suggested by at least one 
eminent radiographer. 

The distance of the anticathode from the 
plate is also important. If the radiograph is to 
be stereoscopic, 75 cm. to 1 metre is probably 
the best distance, enabling both sides to be viewed 
if taken laterally. But this distance necessarily 
reduces the penetrative power of the tube and 
increases the exposure, thus causing a great strain 
on the tube, so much so that very few tubes 
will stand it unless they are fitted with extra heavy 
platinum on the anticathode. 

In former days there were no special X-ray films, 
and we had to cut up glass plates in the dark- 
room for our purpose, but now we have excellent 
X-ray films on the market, made by Ilford Ltd., 
of different sizes and wrapped up ready for use. 
These have enabled us to give much shorter ex- 
posures and better contrast, with a greater amount 
of detail than was formerly possible: the ad- 
vantage of this in the study of pathological 
conditions, especially of periodontal disease, is 
considerable. 

Also it was formerly necessary for the film 
to be held in the mouth by either the patient or 
an assistant, but the invention of the film-holder 
has rendered this unnecessary. The writer has 
devised one that is perfectly sterilizable: a 
description of this was given before the Odonto- 
logical Society and the Röntgen Society of London, 
but since then some improvements have been 
effected. It is true that in the majority of cases 
the patient is able to hold the films, but there are 
occasions when it is not possible, and in any case 
the film-holder is much more reliable. 

The correct interpretation ofradiographs is ofthe 
utmost importance, and it is very necessary that 
the members of the profession should themselves 
be able to interpret them, more especially film. 
radiographs, because they are the more ordinary 
method that will come to their notice, and also 
because there are, and probably will be, few, at 
any rate in large towns, who will be taking them 
own radiographs. 
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The reason of light and dark shadows is not 
apparent to all, penetration and impenetration 
being only a matter of density and thickness of 
tissue. And it sometimes happens that in de- 
scribing any detail as a light or as a dark shadow 
it is uncertain whether the description is of a 
negative lantern slide or print. If either of 
the two latter, the light shadows as seen in the 
negative become dark, and vice versa. In the 
opinion of the writer interpretation should always 
be made from the negative, as it is possible for 
errors in manipulation to creep in in a print or 
slide; also if it is a case of differentiation in 
density of tissue it is better to interpret from a 
dry negative, fine detail (such as a small buried 
root) not being always visible in wet negatives, 
especially of adult patients. 


It is therefore necessary in addition to know 
something of the position in which the radiograph 
has been taken relatively to the tube, also the side 
of the film next to teeth (glazed or dull), the 
anatomy and pathology of the parts as well as 
their densities and relative normal appearance, 
density, size, and thickness. 

In many cases stereoscopie radiographs afford 
the only means of ascertaining conditions and 
positions of tissues in relation to each other, and 
the writer has always advocated this method in 
place of the flat negative; nevertheless stereo- 
scopy has its errors, as it may happen that the side 
of the face further from the plate is enlarged 
because of the distance, and also by the amount of 
tilting of the head, which will vary according to the 
depth of the mandible. 


REPORT ON 


THE USES AND ADVANTAGES OF THE X-RAYS AS AN 

AID TO DENTAL DIAGNOSIS, INCLUDING THE DIFFER- 

ENTIATION OF THE RADIOGRAPHIC APPEARANCE OF 
NORMAL AND ABNORMAL TISSUES 


Be Dr. HOWARD R. RAPER, InpIanarouıs, U.S.A. 


First let us consider the ‘ uses of the X-rays as 
an aid to dental diagnosis," then * advantages," 
and, last, the “ differentiation of the radiographic 
appearance of normal and abnormal tissue." 

Uses of the X-rays in Dental Diagnosis. The 
radiograph is an aid in diagnosis in practically 
all eases of pathologie, or abnormal, conditions of 
the jaws; because all pathologic changes, or ab- 
normal conditions, involve some alteration of nor- 
mal density of the parts. If this variance from 
normal density is sufficiently definite it will register 
on the radiographic film or plate. 

Giving this report in accordance with the rules 
governing its length, it will not be possible to go 
into a detailed enumeration of the uses of the 
radiograph as an aid in diagnosis. We may 
. summarize the uses as follows : 


(1) In cases of unerupted or missing teeth. 
(2) In cases of supernumerary teeth. 

(8) In cases of partially formed teeth. 

(4) In eases of pulp nodules. 

(5) In eases of alveolar abscesses. 

(6) In cases of tumours. 

(7) In cases of pyorrhæa alveolaris. 

(8) In cases of necrosis. 

(9) In cases of disease of the antra. 


(10) In cases of fracture. 
(11) To locate foreign bodies. 
(12) In research work. 


Though this summary covers the field fairly 
well, a casual reading of it will not give the man 
unacquainted with the subject the correct idea 
of the almost limitless application of the X-rays 
as a diagnostic aid. Take the one use, “ in cases 
of tumours," for example. Unless you pause and 
consider the matter you will not realize that this 
includes cases of odontomata, cementomata, osteo- 
mata, cysts, and others. Likewise the bland 
statement ^ in cases of alveolar abscess " gives no 
idea of the countless cireumstances under which 
the radiograph proves of assistance in diagnosis in 
such cases. I would also call attention to the fact 
that we are considering the X-rays as an aid in 
diagnosis only, not as an aid in the practice of 
dentistry. To consider the X-rays as an aid in the 
practice of dentistry would open the big field where 
the radiograph is used by the operator as an aid 
in his operative work rather than as a diagnostic 
aid. 

Of all the uses of the radiograph, none seems so 
important to me, at the present time, as the one 
“in research work." The use of the radiograph 
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will finally prove or disprove the contentions of 
Dr. William Hunter, as set forth in his several 
papers, but particularly his paper, “ The Rôle of 
Sepsis and of Antisepsis in Medicine," read in 1910 ; 
and a careful, honest, scientifie consideration of 
the possible effects of oral sepsis is the most 
important problem the dental profession has ever 
faced. If it is true that chronie dento-alveolar 
abscesses may cause such diseases as arthritis, 
anæmia, endocarditis, and other grave constitu- 
tional diseases, then the practice and standing of 
dentistry will be revolutionized. "The radiograph 
will be used extensively in this oral sepsis research 
work. Thus its use is closely linked with solu- 
tion of the most serious problem which confronts 
us. 

The Advantages of the Radiograph as an Aid to 
Dental Diagnosis. There is a story told of two 
policemen who dragged a dead horse along Picca- 
dilly several hundred yards to Bond Street. The 
reason for this laborious transfer of the inanimate 
beast from one street to another arose from the 
necessity of making a written report, which in- 
volved a statement as to the whereabouts of 
the animal, coupled with the policemen's in- 
ability to spell “ Piccadilly.” The advantages 
of the radiograph as an aid in diagnosis are 
often analogous to the advantage a knowledge of 
how to spell “ Piccadilly " would have been to the 
policemen. 

It has not been, however, the policy of the writer 
to resort to any of the artifices of writing to prove 
the advantages of the radiograph as an aid in 
diagnosis, or to consider the matter in the abstract 
‚at all, in fact, but rather to give evidence of the 
advantages, and let that evidence stand or fall of 
its own weight. It would be unfitting that I should 
attempt to cite, in this report, a number of cases 
which would prove the advantages of the X-rays 
in dental diagnosis. Evidence of its recognized 
value may be shown though by observing the 
manner in which American colleges have made 
radiography a part of their curricula. In 1910 
but one or two colleges, of the approximate fifty 
American dental colleges, taught the subject. In 
1913 over one-third of the colleges were either teach- 
ing, or making efforts to teach, dental radiography. 
As this is written, March 1914, I am still receiving 
replies from letters sent to the colleges which are 
members of the American Institute of Dental 
Teachers. To date I have received thirty-two 
replies. Of the thirty-two colleges which have 
answered, twenty-eight teach the subject, four do 
not. Thus it will be seen that the value of the 


radiograph is rapidly being recognized by our 
educational institutions. 


I cannot pass this subject of the advantages of - 


the radiograph as an aid in diagnosis without calling 
attention to the fact that the good derived from its 
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use depends very much on the manner in which it 
is used. It is unfortunate that it is not always 
used in vain by the man who has no idea of the 
etiology of the patient's malady, and makes, or 
has made, radiographs, expecting them to reveal, 
as on a written page, the disease, its existing cause 
and a paragraph or two describing treatment.. 
I say it is unfortunate that the radiograph does not 
always disappoint this man who expects too much 
of it, who forgets all other methods of diagnosis and 
lazily depends on the radiograph to do all his 
diagnostic work for him. It is unfortunate because 
it leads men to believe that the radiograph has 
arrived to replace all other means and modes of 
diagnosis, when in reality it has come not to take 
the place of, but to take its place with, the probe, 
the history, the symptoms, the signs, and diagnostic 
tests. 

A tentative diagnosis should always be made 
before the case is radiographed. Thus, for example, 
from the signs and symptoms, you may suspect a 
case of pulp nodules. Radiographs are made to 
verify or disprove this diagnosis. If the diagnosis 
is verified by the radiograph a great element of 
doubt as to the correctness of this diagnosis is 
removed from the diagnostician's mind. If the 
tentative diagnosis is disproved by the radiograph, 
an important step has been made in diagnosis by 
elimination, 

Another example: from signs, symptoms, 
probing, and tests we make a diagnosis of alveolar 
abscess of an upper cuspid tooth. 

A radiograph is made, and we learn that we have 
not only an abscess of the cuspid but of the first 
bicuspid also. The radiograph has verified our 
diagnosis and elaborated on it. 

To epitomize: if you would derive the greatest 
benefits from the radiograph, use it only to 
verify or disprove, and elaborate on tentative 
diagnosis. 

Differentiation of the Radiographical Appearance 
of Normal and Abnormal Tissues. To be able to 
differentiate between the radiographic appearance 
of tissue with any degree of skill, a man should 
know first the general elementary principles of 
making radiographs ; second, the anatomy of the 
parts ; and third, the pathology of the parts. Nor 
is this knowledge alone sufficient. 'To it must be 
added experience in reading radiographs. Every 
radiograph is the product of known chemical and 
physical laws. Misinterpretation of radiographs 
is due to some lack of knowledge or illogical 
deduction. The assertion that the radiograph 
is fallible is misleading. It is our ability cor- 
rectly to interpret radiographs that is fallible, 
and our unwillingness to recognize the limita- 
tions of radiographs that leads us to assert that 


we see things in them which they cannot, or do 
not, show. 
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Some of the more common misinterpretations of 
radiographs are: 

(1) To mistake the anterior palatine foramen for 
a dento-alveolar abscess of an upper central incisor. 

(2) To mistake the mental foramen for a dento- 
alveolar abscess of a lower bicuspid. 

(3) To mistake the maxillary sinus for a 
dento-alveolar abscess of the upper bicuspids or 
molars. 

(4) To assume, from the appearance of single 
radiographs (not stereoscopic radiographs) that the 
roots of teeth penetrate into the antrum, when the 
appearance of this condition may be due to dis- 
tortion, or lapping, of the roots to the buccal or 
lingual side of the antrum. 

(5) To mistake the mandibular foramen for 
osteoporosis, due to disease. 

(6) To mistake a small cervical filling for a pulp 
nodule. 
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(7) To assume that a canal filling in an upper 
tooth fails to reach the end of the root when this 
appearance of a faulty canal filling is due to the 
relative positions of tube, film, and tooth at the 
time of exposure. 

Conclusion. In conclusion, I would say that 
the X-rays are the most valuable of all our means of 
diagnosis. Yet this very value seems destined to 
cause them to fail in their greatest possible use- 
fulness. Men will depend upon them too much, 
be disappointed, then condemn them as altogether 
unreliable. Let us face the fact, from now on, 
that the X-rays will not assist us to a definite 
diagnosis in all cases, and that unless we exercise 
the keenest judgment they are often misleading. 
For, like all other things in the world, they 
have their limitation and their faults, but, 
withal, they remain our greatest single aid to 
dental diagnosis. 


REPORT ON 
THE THEORY OF PRESSURE CASTING 


By L. M. MARKHAM, M.B. B.S, 


PRESSURE casting means the reproduction by 
casting in metal of patterns moulded in wax. 

The ideal process of pressure casting would 
produce metallie castings of exactly the size and 
shape required at body temperature, of homo- 
geneous consistency with good crystalline struc- 
ture, possessing a high degree of elasticity, hard- 
ness, and toughness. 

The object of this report is to inquire how 
nearly ideal a casting can be produced by the 
processes of pressure casting in general use at the 
present time, to show where departures from 
the ideal occur, to report upon the means available 
for preventing, correcting, or minimizing the 
departures from the ideal. 

It will be most convenient to follow the various 
stages of the process, and to report upon each in 
turn. 

The Wax Pattern. The pattern must be with- 
drawn from its matrix free from bending or 
distortion. The consideration of the preparation 
and withdrawal of the patterns belongs to opera- 
tive and mechanical dentistry. All that need be 
considered here are the errors produced by the 
physical properties of the wax. Errors are 
produced by contraction of the wax on cooling 
and solidification, by warping (crawling) of the 
"wax due to its tendency after moulding in its 
plastic stage to return to its previous shape. 
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The results of contraction of the wax are: 
undersized castings due to the smaller mould 
produced by the contracted pattern ; misshaped 
castings due to uneven contraction of the pat- 
tern, the greatest contraction occurring along the 
greatest length of the pattern. 

The remedies for contraction of the wax are 
to use a wax which shows a minimum of contrac- 
tion on cooling, to reburnish the wax pattern 
after the initial cooling and hardening (especially 
in the case of inlays where the edges of the pattern 
ean be burnished towards the margins of the 
cavity) ; to invest the pattern warmed—expanded 
(this method encourages warping) ; in the case of 
inlays to prepare the cavity as nearly as possible 
of a cubical form. ` 

The result of warping of the wax is to give a 
distorted casting. 

Warping may be minimized by selecting a wax 
which does not change shape, by investing the 
pattern immediately after reburnishing and chilling 
in a cool quick-setting compound. 

Investing. Errors may follow a contracted or 
expanded state of the mould at the period of 
casting. The pressure upon the investment 
transmitted through the molten metal may pro- 
duce distortion or fracture of the mould, the 
calcined investment having little hardness or 
tenacity. 
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Casting within a hot and expanded investment 
compensates the contraction of the casting which 
occurs on solidification and cooling, favours 
slow cooling and a homogeneous structure. 
Heating of the investment compound produces 
friability. 

Dr. Price’s method of preparing an artificial 
stone model of inlay cavities, the model being 
contoured to shape by filling the cavity with wax 
when it is invested in porous investment com- 
pound, provides a mould with a large coefficient 
of expansion by heat, possessing great hardness 
and tenacity, the contiguous porous investment 
allowing the escape of the air displaced from the 
cavity of the mould. 

Melting the Metal. During melting contamina- 
tion with undesirable metals and impurities 
may occur. Excessive heating volatilizes the metal 
and removes some of the base metal from the 
alloy; also the occlusion of gases is increased. 
The molten metal is repelled by the investment 
which forms the crucible (decapillary attraction) 
and refuses to enter the channel leading to the 
mould. The presence of a flux upon the surface 
of the investment tends to remove decapillarity. 

The Application of Pressure. Pressure may be 
applied to the molten metal by means of : 

(a) Gravity, a big head of metal being poured 
within a deep crucible. 

(b) Centrifugal force, the mould and crucible 
being arranged to revolve at a high speed at the 
desired instant. 

(c) Mechanical pressure applied to the surface 
of the molten metal, a plunger or rammer of 
refractory material fitting a cylindrical erucible. 
Force applied upon the surface of the molten 
metal by the plunger causes the metal to enter 
the cavity of the mould. 

(d) Gaseous pressure applied to the surface of 
the molten metal: (1) by increasing the pressure 
upon the upper surface of the molten metal beyond 
atmospheric pressure ; (2) by decreasing the pres- 
sure within the investment surrounding the cavity 
of the mould below atmospheric pressure. In this 
case atmospheric pressure forces the molten metal 
within the cavity of the mould. 

In methods (a), (b), and (c), the advantage is that 
the energy being applied to the molten metal only, 
the metal (provided it can be kept fluid for a 
suffieiently long time) is certain to penetrate to 
every part of the mould cavity, displacing and 
replacing all the gaseous contents. 

Disadvantages in method (a): the expense 
of a large head of precious metal, expense and 
complication of crucibles, difficulty of preventing 
too rapid solidification of the melt. In method 
(c) there is added the complication and expense 
of rammers, which are apt to adhere and to jam. 
In method (5) it is necessary accurately to counter- 
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poise the crucible arm of the machine ; also there 
is the difficulty of controlling the revolutions, 
the maximum speed of rotation of the axle being 
required almost instantly as soon as the metal in 
the crucible is thoroughly molten. 

The methods under (d) are the most convenient 
and popular, their great disadvantage being the 
fact that the alteration of gaseous pressure which 
imparts motion to the molten metal is active 
within the porous investment surrounding the 
cavity of the mould. In the method depending 
upon increase of pressure, the compressed air or 
gas, not only pressing upon the molten metal in 
the crucible but also passing down within the 
porous investment, may reach the cavity of the 
mould before it has become completely filled by 
molten metal: in such a case the pressure, forcing 
the metal to fill the mould, is almost completely 
neutralized by pressure produced by leakage 
of compressed gas entering the parts of the cavity 
of the mould which the molten metal has not had 
time to fill. Resulting from this defect of the 
compressed gas method, incomplete castings 
are frequently made. Because it is necessary 
to employ a high pressure to hurry the metal 
down within the mould before any appreciable 
leakage of pressure can take effect within the 
investment, the entry of the metal under high 
pressure tends to distort the shape and size of the 
cavity of the mould. Itis usual to employ a pres- 
sure as great as 30 Ib. per square inch ; such a force, 
if expended solely in driving the molten metal 
within the mould, would always fracture the 
friable investment compound. 

Branches leading from the main channel for the 
passage of the molten metal to various parts of the 
mould, as well as the shaping of the main channel 
in the form of a long slit, favour the rapid entry 
of the melt and the complete filling of the cavity 
of the mould. If an air-tight crucible which pre- 
vents the escape of the compressed gas and allows 
the pressure to act only upon the molten metal 
be used, complicated castings may be made with 
certainty at a few pounds pressure without the 
loss of more than a few cubic inches cf compressed 
gas from the tank. 

In the vacuum process (d) the energy—the com- 
pressed air derived from atmospheric pressure— 
is only active and efficient when and so long as the 
air-pressure within the investment and the cavity 
of the mould is lower than atmospheric pressure. 
The lower portions of the investment being con- 
nected with a vacuous tank, the air within the 
Iower layers of the investment expanding leaves 
the investment in the direction of decreased 
resistance : expansion of the air in the cavity 
of the mould follows, the air passing downwards 
through the lower part of the investment to enter 
the vacuum tank; atmospheric pressure imme- 
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diately forces the molten metal to occupy all por- 
tions of the cavity of the mould where the pressure 
is below that of the atmosphere. 

The vacuum process may be found defective : 
(1) on aecount of leakage of the atmosphere down 
through the porous investment preventing ex- 
haustion of the air from the cavity of the mould ; 
(2) because of the slow expansion of the air within 
the cavity of the mould. This space may be only 
partially exhausted at the instant of the entry 
of the molten metal which, under the force of 
gravity, fills the lowest portions of the cavity, 
the upper portions of the cavity being filled with 
air at atmospheric pressure. The result is incom- 
plete casting. These defects may be prevented 
by completely protecting the investment by an 
air-tight covering which prevents the entry of air 
from the atmosphere, a crucible and entrance for 
the molten metal being provided in the cover. 
Fine channels connecting the upper portions of the 
cavity of the mould with the vacuum tank will 
ensure the complete expansion of the air in the 
cavity before solidification of the casting metal 
has occurred. 

Steam Pressure. This method of applying 
pressure by using a part of the heat of the crucible 
and molten metal to produce steam after the lid 
of the crucible has been closed is not so reliable 
as the methods which provide a sure store of 
energy of known value accumulated ready for 
instant application. 

The Entry of the Molten Metal within the Mould. 
As soon as pressure sufficient to overcome decapil- 
larity is applied to the molten metal lying in the 
erucible, it enters the mould and tends to fill the 
eavity, advancing until restrained by the resistance 
of the investment (which may yield) or by the 
presenee, in the mould of air which resists dis- 
placement, or by solidification of the melt prevent- 
ing further flow. The ınolten metal while under 
pressure is still obedient to gravity and tends to 
fill first the lowest portions of the mould. 

In the centrifugal method the parts of the mould 
most distant from the centre of rotation are first 
filled, next the lowest parts by the added force 
of gravity, finally the remainder of the cavity. 
Portions of investment may become detached 
within the cavity of the mould, slender projections 
of investment should be avoided. If force has 
been efficiently applied to the molten metal the 
mould will have become completely filled. Solidi- 
fieation now occurs. 

During solidifieation the liberation of occluded 
gases with their retention within the metal pro- 
duces porosity of the casting. Porosity is favoured 
by rapid cooling from a high temperature, by 
prolonged and excessive heating of the melt, by 
deerease of gaseous pressure in the investment. 
Porosity may be diminished by-the addition of a 
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trace of a metal possessing a strong affinity for 
oxygen to the melt, by increase of gaseous pressure 
in the investment surrounding the cavity of the 
mould. On solidification contraction and warping 
occur, uneven contraction creating stresses within 
the casting. Occasionally contraction pits re- 
sembling ‘“‘ piping ” may be observed, especially 
in the case of cubical castings such as inlays, 
especially towards the upper surface and near 
or at the sprue channel. "These pits may be large 
enough to render the casting useless. After 
solidification a further contraction occurs during 
the cooling of the casting from its freezing-point 
to ordinary temperature. Contraction is most 
serious in the case of castings intended to restore 
and become attached to tooth substance; it is 
most evident in the case of collar-like castings, in 
cast crowns, and in inlays which restore two oppo- 
site surfaces of atooth. Asarule such restorations 
will be found very defective at the cervical edges, 
failing to form contact with the floor of the 
cavity and leaving it incompletely covered. 

In castings which restore not more than two 
main surfaces of a tooth the plan of making 
the cavity as nearly cubical as possible, the walls 
sloping regularly to become widest at the cavity 
margins which are bevelled (the walls regularly 
sloped providing a slight surplus over the edges 
when forming the wax pattern), produces a casting 
which may be burnished and polished to make a 
satisfactory external joint. 

The cooling of the melt is rapid, cooling and 
solidification beginning at the surfaces of the metal 
in contact with the mould. The alloys in general 
use for pressure casting form solid solutions, 
the structure of the mass being made up of crystal- 
lites of gold containing other metals in solution ; 
the alloyed metals are usually copper, silver, and 
platinum. As a result of rapid cooling there is a 
tendency for the crystals formed at the surface 
to be richer in copper and silver than those formed 
towards the centre. This may be expected to 
occur in cast plates on account of their thinness 
and large surface, which favour rapid cooling, as 
well as their greater proportion of alloying metals. 
On account of the surface being richer in alloyed 
metals, their finely crystalline surface and porosity 
favouring the retention and decomposition of 
food, it may be expected that cast plates will 
become discoloured more readily in the mouth 
than swaged plates of the same carat. On 
solidification and cooling of cast plates a state of 
strain is produced which adds to their rigidity. 
The effect of annealing is to relieve mechanical 
strain, to increase the size of the crystal grains, and 
to bring the alloy to a condition of equilibrium 
by facilitating diffusion in the solid state. 

Castings in the form of plates are softer than 
rolled and swaged plates of the same thickness 
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and carat; they are not so elastie and tough, 
and are not homogeneous, as they contain 
numerous cavities. The crystal grains of the 
cast plate are larger and more regularly arranged, 
their general direction being at right angles to the 
~ surface of the casting: large crystals extending 
down within the thickness of the plate tend to 
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produce lines of weakness and encourage cracking 
under the bending stress produced by the force 
of mastication. The porosity of the cast metal 
produees lines of weakness. 

To ensure strength, castings should be sufficiently 
thick to provide rigidity, and should show a 
minimum of porosity, 


REPORT ON 
THE THEORY OF PRESSURE CASTING 


By WESTON A. PRICE, D.D.S., MS. CLEVELAND, Onto, U.S.A. 


Tus subject will be discussed within a rather 
strict interpretation of the title as submitted to 
us, accepting the definition of theory as being ** the 
general or abstract principles of any body of 
facts." (Webster.) 

Inasmuch as I am instructed to limit this dis- 
cussion to a twenty-minute presentation, it is 
clearly impossible to review the bibliography 
pertaining to the development of the subject as 
it presents to-day, nor would such be desirable 
in anything but an historical review, since most 
of the early deductions have been abandoned, even 
by those who made them, for they were clearly 
based on wrong premises. The “ general body of 
facts" from which we are to make our deductions 
pertain to the processes involved in the construc- 
tion of a body of metal which shall have a physical 
form and dimension which reproduces a part of a 
human tooth, whether accomplished by any one 
of several methods. The steps of this process are : 

(a) The forming in the cavity of the tooth of a 
mass of material, usually wax, which mass shall 
not be distorted when withdrawn, because that 
chamber is shaped to allow it to draw. (This 
applies to either patterns carved in the cavity for 
a direct method, or to impressions taken for an 
indirect method). 

(b) The reproduction of this pattern, or im- 
pression, either in the form of a mould in invest- 
ment material for a direct method, or as a model 
for an indirect method. 

(c) The casting into this mould, or a model, of 
a metal which is to fit the chamber in the tooth 
from which the impression or pattern was taken. 
(This includes, also, patterns made in the model and 
removed therefrom for casting). 

Inasmuch as our deductions are to be based on a 
** body of facts ” pertaining to these various pro- 
cesses, it is necessary for us to analyse and study in 
detail the important changes which actually occur 
in these various processes. "These are as follows : 

(a) The changes in the wax or material with 


which we make a record or pattern of the cavity 
dimension produced chiefly by its changes of tem- 
perature between the time it is in the cavity, 
in contact with all surfaces, and the time it pro- 
duees the outline and dimension of the mould 
by the setting of the form, or investment material, 
around it, including a model for an indirect method. 

(b) This record of dimensions may be changed 
by the process of setting, or by changes of tem- 
perature, ete. 

(c) Presuming that the gold is placed directly 
into this record, or mould, it will change in dimen- 
sion with its change of state from liquid to solid, 
and with its change of temperature from molten 
to normal temperature. 

A more detailed analysis of these changes will 
show definite variations dependent upon the 
materials and conditions under which they are 
used as follows : 

(a) 'The formula of the wax, or pattern material. 

(b) The temperature at which the wax is 
moulded in the cavity. 

(c) The temperature at which the wax is re- 
moved from the cavity. 

(d) The temperature at which the wax is in- 


. vested. 


(e) 'The factor of stress, or elastie strain, re- 
tained in the wax, and the extent to which this 
elastic strain is released. 

(f) The quality of the investing, or model, 
material. 

(g) Its behaviour when heated. 

(h) Its temperature at the time it receives the 
molten metal. 

(i) The relative size in cross-section of the neck 
of the sprue, and the relative amount of gold left 
in the sprue gate, as compared with the casting 
proper. 

Of these varying changes, only two are relatively 
definitely fixed, namely, the contraction of the gold 
from its freezing-point to normal temperature, 
which is approximately 2-2 per cent. linear, or 6:6 
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per cent. volume of cubical change, and the change 
in volume of gold as it changes from liquid to 
solid, which is 1-6 per cent. linear or 3-9 per cent. 
volume. (Price, Items of Interest, May 1908 ; 
Price, Dental Cosmos, March 1911.) The effect of 
these variations in the various steps of this process 
will be in part as follows : 

(a) If the wax forming the pattern is invested 
at a temperature lower or higher than that at 
which it was removed from the cavity, it will have 
a different dimension, which will go forward as an 
error, dependent upon the formula of the pattern 
material and on that change of temperature. 

(b) If the wax, constituting the pattern, is under 
a condition of retained elastic stress, and the tem- 
perature is later increased sufficiently to release 
this elastic stress, a definite distortion wiil be 
produced according to that elastic content. 

(c) If the investment material is of a formula 
which expands when heated, the size of the mould 
will be changed in proportion to that temperature 
change, and if that temperature is taken to a point 
at which the investment ceases to expand, and in- 
stead contracts, the dimension willagain be changed. 

(d) If the pressure of the gold, as it enters the 
mould, is sufficient to distort the investment media, 
an error will be produced in the cavity formed, 
which fact makes the pressure available for any 
given set of conditions dependent, in part, upon 
the formula of the investment material. 

Inasmuch as practically all of the materials 
related to these various operations have relatively 
quite definite rates of expansion and contraction, 
with inerease or decrease of temperature, it is 
possible so to relate the procedures that errors will 
be produced in some of the steps that will approxi- 
mately counteract or correct other steps in the 
procedure. The factors that have large change are : 

(a) The wax pattern material, which may change 
as high as 4 or 5 per cent. linear, within the 
ranges of variation in temperature with which we 
use it. (See Price, Dental Cosmos, March 1911.) 

(b) 'The investment material, which may be ex- 
panded under most favourable conditions, 8 of 
l per cent. or may be contracted 5 per cent., 
according to its treatment and formula. 

(c) The gold which will always have a relatively 
constant change in dimension, according to its 
temperature, of 11:53 per cent. volume or 3:8 per 
cent. linear between its molten condition and 
normal temperature, and of 6:6 per cent. volume 
or 2:2 per cent. linear between the point of crystalli- 
zation or freezing and normal temperature. 

Inasmuch as we cannot utilize the change of the 
dimension of gold except as a diminishing dimen- 
sion, it may be considered as a fixed factor to 
which we must adapt for correction our other 
available factors, namely, the changes of dimension 
of wax and investment. The change of dimension 
of investment material, as compared with that of 
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the wax pattern materials, is relatively small and, 
under most favourable conditions, cannot counter- 
act even half the uncontrollable contraction of 
the gold. This makes it clearly most feasible for 
us to secure the correction for the fixed error or 
contraction of the gold, by so manipulating the 
wax pattern material that we shall make its 
change of dimension compensate for and correct 
the uncontrollable changes of the gold. 

Inasmuch as that change in the dimension of the 
gold which occurs with its change of state from 
liquid to solid can easily be compensated for by 
having new liquid gold enter the mould to fill 
the vacancy caused by the change of state of the 
gold already within the mould, we need only to 
consider as a fixed error for the gold 6:6 per cent. 
volume or 2-2 per cent. linear. Nearly all of the 
pattern and impression waxes, and particularly 
the former, have dimension changes within their 
working range of temperature of over 6 per cent. 
volume or 2 per cent. linear, and some have an 
amount as great as 15 per cent. volume and 5 per 
cent. linear within extreme working ranges, and 
9 per cent. volume or 3 per cent. linear within 
easy working ranges. 

The problem of the application of this method 
of correction would be exceedingly simple were it 
not for the fact that wax pattern materials, such 
as are available on the market, are capable of 
retaining with low temperatures and releasing at 
high temperatures a large amount of elasticity. 
This is one of the very large sources of error, and 
one which the profession seems to have appreciated 
but little, though it can be so easily demonstrated 
by any person desiring to do so. Fig. 1 illustrates 
this elastic quality of wax very graphically. In 
Figs.A and B we have a difference in length be- 
tween the two arms of 18 per cent. by the following 
technique. "Take two pieces of inlay pattern wax 
of almost any make, and warm them to their low 
working range. Stretch one like a piece of rubber 
and place it in cold water while stretching. While 
it is cold it will remain stretched. "Take the other 
piece and condense it at its low working range, 
like condensing a piece of rubber bar the same 
shape, and chill it as the previous piece. From 
each of these cold sections cut a piece one inch 
long and adapt them to a sprue-former as shown 
in Fig. 1. If these were now invested in a cold 
investment, of course the two arms would be cast 
the same length, but instead, invest them in a 
warm investment which for that wax will be its 
high working range and proceed to cast. The 
effect of the warm investment will be to release 
the elasticity of the wax like thawing a frozen 
piece of stretched rubber, allowing these masses 
totakearelaxedstate. The one that was stretched 
will shorten, the one that was condensed will 
lengthen, producing the changes shown in a and b, 
Fig. 1. This quality of the elasticity is a constant 
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factor of practically all waxes, though it varies 
with different waxes and different formule. This 
quality of elasticity, and the distortion it will 
produce in practical work, is graphically illustrated 
in Fig. 2, which shows four castings of an M.O.D. 


A B 


Two similar wax bars placed in a warm invest- 
B. 


ment and cast. 


A. Before heating. 
After heating. 
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near the high working range of this pattern wax, 
which was S. S. White's Black (almost all waxes 
will produce the same result). The effect of the 
warm investment was to release the elastic strain, 
like thawing a frozen piece of stretched rubber, 


c 


WR 


Two similar wax bars, showing elasticity dis- 
tortion when heated. c. Before heating. 
D. After heating. 
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cavity, to which we will refer later, in which A 3 and 
A 4 had the wax inserted in the form of a ball of 
stiff wax pressed into place with a large ball 
burnisher, and as the wax was forced into the 
mesial and distal areas of the tooth form, a con- 
dition of elastic stress was placed in the wax when 
it was chilled. "This stretched elastic condition of 
the wax in the long arm of the pattern was followed 
by a relaxation when these patterns were all in- 
vested in warm water, producing the distortion 
and apparent contraction shown in pattern A 4. 
Pattern A 3 was treated precisely as pattern A 4, 
as to the technique of placing the wax in the cavity, 
but before investing the elasticity was released 
by the method to be described later. and it did 
not distort. B 1 of the same Fig. 2 had the wax 
put in the same mould by bending a piece at its 
low working range, in the form of an open horse- 
shoe, passing the arms into the mesial and distal 
parts of the cavity and chilled, and when this wax 
pattern was invested in a warm investment, its 
elasticity was released and it took a relaxed 
position, which threw its arms out, as shown. 
This is distortion, not expansion. B 2 was made 
by placing the wax in the pattern precisely as in 
the case of Fig. B 1, and later the wax had its 
elasticity released, as we will explain, before being 
placed in the warm investment. It did not 
distort. 

Please note. All of these patterns were adapted 
to a sprue-former at the same time, at which 
time they were all of the same shape and dimen- 
sion, namely, the shape of the cavity in the 
tooth form, and were without distortion. They 
were all invested together in a warm investment, 


and before the investment had time to set the 
wax patterns had taken their relaxed shape and 
form, as shown. 

It is clearly necessary, if we would prevent this 
distortion error, due to the release of the elasticity 
of the wax, that we shall release that elasticity 
while the wax is in the form, which is done by 
heating the wax to, or above, its high working 
range while it is in the form or tooth, which may 
be done by passing a warm instrumerit through it, 
or by surrounding the entire mass with warm water. 
This will be spoken of in more detail later. 

It is very clear that if we take a piece of wax, 
in its chilled state, having the shape and dimension 
of a cavity we wish to reproduce, and expand it 
by heating, we could introduce a dimension change 


B 2 Bl 


A à A 4 
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ample to take care of the contracting gold, but it is 
clearly impossible for us to place the wax into the 
cavity in the tooth at this low temperature, say 
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67° F., or 20°C. In other words, we must expand 
it and enlarge its volume, because we must heat 
it to place it in the cavity. "This change of volume 
can be readily seen by any one, by observing 
that the wax pattern material of some pattern 
waxes, when placed in warm water, goes quickly 
. to the bottom, havihg a specific gravity consider- 
ably greater than that of water. But before 
becoming very soft, it rises to the top, at which 
time it has a specific gravity less than that of 
water, having changed its volume in some instances 
with this small variation of temperature as much 
as 15 per cent. volume or 5 per cent. linear, accord- 
ing to the temperature of the water and the formula 
of the wax. It is this change in volume that we 
wish to utilize to counteract, or correct, the change 
in volume of the gold. 

At this point we must discuss another phase of 
our problem. It is very clear, from personal 
observation, to all who have done practical work 
that restorations, to restore inside dimensions, 
are free from the embarrassments encountered when 
. we undertake to make a casting to restore an out- 
side dimension, and it will be apparent to all that 
we should use a different technique when we wish 
to produce quite accurately each of the following: 

(a) A restoration for inside dimensions only. 

(b) One for outside dimensions only. 

(c) One for restorations involving both inside 
and outside dimensions. For example, if our 
restoration is for an inside dimension, and we 
have a contraction error of 4 per cent. linear in 
our wax pattern before investing it, and a 2 per 
cent. contraction error by the contraction of our 
gold, this 6 per cent. contraction error does not 
prevent the inlay from going to place, for it allows 
it to go more freely into the cavity and if it is 
prepared with bevel margins, and particularly 
with a wide bevel, it will enter the cavity far 
enough still to rest on the bevel. If the bevel is 
not of wide angle, it will seat on the floor of the 
cavity, which is easily corrected by grinding the 
base of the inlay. If, however, a restoration, for 
outside dimensions only, is made by the same 
technique, this contraction error of 6 per cent. 
lienar would entirely prevent the piece from going 
to place, as represented by a gold base for a porce- 
lain erown, or a gold crown, etc. If, however, this 
same restoration is for a condition involving both 
inside and outside dimensions, those dimensions 
going within walls will not interfere, while those 
going over walls will interfere. If, now, we use a 
technique that produces a gold restoration larger 
than the form from which our pattern was made, 
as by sufficient expansion of the wax, it will go over 
the outside dimensions, but will not go within the 
inside dimensions. If, however, the walls of these 
surfaces have an angle to each other of wide bevel 
or draw, this same amount of interference may not 
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prevent the inlay from appearing to be nearly 
seated, and if itis made of a soft materiallike pure 
gold, it can often be stretched sufficiently to be 
forced nearly to place, which is the principle and 
practice usually resorted to. 

It is clear from this observation that were we 
to produce just the proper amount of expansion 
Of our wax to permit us to make relatively exact 
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restorations, where we have both inside and outside 
dimensions to restore, it would be essential that 
our cavity surfaces be sufficiently free to allow 
the piece to go into place. "This supposed condition 
of smoothness of tooth surface and inlay surface, 
and of fluidity of the cement is greater than we 
are able to provide, and, also, means that any 
defect in the form of a bead or nodule, though 
exceedingly small, on the cavity surface of the gold, 
would prevent the piece from going into place. 
It is practically essential that we provide, in our 
technique, for small defects on the surfaces of the 
cast gold, in other words, for a freedom on all cavity 
surfaces. This is accomplished in different ways, 
as follows : 

(a) By working the pattern in and out of the 
cavity, and thereby planing off and reducing the 
friction at the points of bearing, thus producing a 
clearance. 

(b) By adding a very thin layer to the surface 
of the model, if we cast directly into a model 
which is a reproduction of the tooth, or casting a 
pattern made in the model as an amalgam model. 
(I use the term model in this case in preference to 
cast, to prevent confusion with the gold cast that 
is to be made into the model). 

(c) The removal of part of the wax from the 
cavity surfaces of the pattern by dissolving, carv- 
ing, or melting. 

It is possible to aecomplish this by another 
technique that is very simple, and incidental to the 
procedure for expanding the wax pattern to com- 
pensate for the contracting gold, which is as 
follows: Let us suppose we have an MOD. cavity 
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to restore in a molar tooth, and that we have 
a matrix in place on the tooth. If we place 
the wax in the cavity, at any temperature con- 
venient, and chill it cold in the tooth, we, of 
necessity, produce an elastic strain by the wax 
contracting over the outside dimensions involved. 
Note that this elastic strain would not be revealed 
if the pattern were invested cold immediately, or 
at any time while that strain was retained, because 
of its being frozen inthe wax. It being our desire 
to heat a wax pattern, and thereby expand it, 
it is necessary for us to release this elastic strain, 
if it exists, for it is essential for us to produce 
a pattern which occupies or fills at low tempera- 
ture the space of the chamber we are to fill and at 
the same time is free from elastic strain. We will 
accomplish this by one of two methods. If we 
remove the wax pattern from the tooth, at 
any temperature at which we can handle it with- 
out chilling, and then after removal chill to room 
temperature or in ice water, its dimension will be 
too small to go over the outside dimensions ; but 
if we, at this stage, break it across the occlusal, 
and place the two pieces back into the cavity, the 
contraction of the wax in the mesial and distal 
parts of the cavity (in other words, the parts in- 
volving the inside dimensions) will produce a de- 
sired cavity freedom. We shall then have a distinct 
open space between the two broken sections, in 
which we can put additional wax by taking a 
pointed instrument in one hand, and a piece of 
wax, pointed like a lead pencil or wedge in the 
other hand, and after drying the surfaces of the 
chilled wax while they are replaced cold in the 
tooth, we heat the surfaces of these separated 
masses of wax and plunge the taper or wedge- 
shaped piece directly into the opening. This will 
give us enough additional wax, across the occlusal 
surface, to produce sufficient expansion, when 
heated, to allow our casting, when cast, to go over 
the outside dimensions. If, however, our inside 
dimensions have relatively parallel walls, this same 
expansion would prevent those parts of the inlay 
which are restoring inside dimensions from going 


to place, which condition we will correct by the 


following technique : Having placed the wax ina 
tooth cavity at any convenient temperature, pass 
a warm instrument into the wax in all parts of the 
cavity, or throw a stream of warm water upon it 
for some time, or have the patient hold very warm 
water in the mouth for sufficient time to heat all 
parts of the wax, to or above its high working 
range. There is no objection to literally melting 
it. This accomplishes two purposes, namely, it 
releases all elasticity, and it expands the wax. 
making the excess move out, in order that we may 
have freedom on all cavity surfaces when our 
pattern is completed. The excess of wax will, 
of necessity, bulge out of the cavity. Before 
chilling the wax, cut it in one or two places 
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across the occlusal, according to the shape of the 
occlusal part of the cavity, and chill by throwing 
cold water upon it. (Cold water must not be 
thrown upon the wax until after the wax has been 
divided to permit the contraction to open up places 
into which new wax can be placed, as already 
directed.) Fill the opening caused by the con- 
traction of the cooling wax, and note it is not 
necessary to cut so as to destroy the feather edge 
of the bevel at the margins, which part will be 
stretched. 

We now have a wax pattern with the following 
qualities : 

(a) It is at room temperature, or lower, and 
therefore has a low dimension. 

(b) It has its elasticity released. 

(c) We have a large contraction of material in 
diameters where our filling must restore inside 
dimensions, producing the desired cavity freedom 
referred to above. 

(d) We have additional wax in the diameter 
controlling the freedom over the outside dimension. 

'This pattern must be removed from the cavity, 
without allowing it to warm, and when it is invested 
in a warm investment, made by putting the invest- 
ment material into warm water, this wax pattern 
will immediately enlarge uniformly in proportion 
to the change in temperature and without dis- 
tortion, because it has been relaxed. If it has 
approximately the dimension of the cavity at room 
temperature, 67? F. or 20? C., and is heated to 
110° F. or 45? C., it will expand from two to four 
per cent., according to the formula of the wax. 
If no error is introduced, as a contraction in our 
investment material by overheating, or cooling 
after overheating, the dimension of our gold will 
be 2-2 per cent. less than this pattern was at the 
time it was expanded in the warm investing 
material, or 1 per cent. larger than the outside 
dimensions of the cavity if our wax was expanded 
3-2 per cent., thereby producing a surface freedom 
over the outside dimension. The elastic content 
of the wax is corrected or released by a molecular 
flow, which takes place slowly even in wax at a 
temperature ranging from 45° to 60° F., if thé 
wax is held to prevent its bending. (See Table 
on p.274). This Table shows that bent bars of wax 
containing elasticity will lose that elasticity even 
when kept chilled; at the following rates 
practically the entire amount in ten days, 90 per 
cent. in three days, and 75 per cent. of it in one day. 

Space will not permit of a detailed review of the 
behaviour of the investment materials, but a 
summary of the best conditions can be given in à 
few words. Those desiring a detailed study of 
this matter are referred to Price, Dental Cosmos, 
March 1911. Inasmuch as we cannot obtain, 
under most satisfactory conditions, a very large 
expansion of our mould by heating it (at best less 
than 1 percent.), and inasmuch asthe cavity surface 
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of our filling will be impaired by casting into a 
hot mould, as compared with one not very hot, 
or even cold, it is better for us to get our correction 
for the unpreventable contraction of the gold by 
expanding the wax rather than by expanding the 
investment. 

With some waxes, however, having a very low 
coefficient of expansion, it is necessary to use 
the expansion of both wax and investment to 
compensate for the contraction of the gold. 

It is possible, by knowing precisely the behaviour 
of the wax we are using, and the proper technique, 
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to produce restorations for either inside or outside 
dimensions, or for cavities involving both, to 
reduce the embarrassment, due to the contraction 
of the gold, to a very small amount ; and in order 
that any person may be able to see it and plan just 
what technique he should use with any of the inlay 
pattern waxes that the writer has been able to 
secure in the open market, we have prepared both 
a table and chart, illustrating the expansion and 
eontraction of the waxes, during their working 
ranges, as compared with that of gold. "These are 
shown in Figs. 4 and 5. The first shows the 
expansion and contraction of the waxes between 
room temperature at 67? F. or 20? C., and their 
lowest and highest working ranges; the first two 
columns show minimum and maximum working 
temperature ; the third the contraction of the 
lowest working range to 67? F. given in thousandths 
of an inch or per cent. ; the fourth the expansion 
between 67? F. or 20? C., and the highest possible 
working range ; the fifth the excess of expansion 
over contraction. The chart (Fig. 5) shows 
graphically the relative linear expansion and con- 
traction of the various waxes, as compared with 
gold, through their working ranges, where the 
dimension is 100 times the unit on the scale from 
100 to 101, the line at 100 on the scale repre- 
senting the length of the wax or gold bar at 
67° F. or 20° C. There are two columns for each, 
the short representing the dimension of the wax 
at its lowest working range, the longer of the pair 
the dimension of the wax at its highest working 
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range. From this you will see the first wax, 
S. S. White's Crown Sticky Wax, is 1 per cent. 
longer at its lowest working range than at room 
temperature, and is only 14 units or per cent. 
longer at its highest working temperature. The 
second, representing S. S. White's Inlay Wax, is 
2 units or 2 per cent. longer at its lowest working 
temperature than at room temperature, and 
3$ units or per cent. longer at its highest working 
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and Moyer's Inlay Wax is 14 per cent. longer at 
its lowest working range, and 342, per cent. longer 
at its highest working range. 


Van Horn’s inlay wax— 
14%, longer at its lowest working range 
23% 99 LE highest LE) , 


Taggart’s green inlay wax— 
14%, longer at its lowest working range 
2195 = » highest ki S 


Security inlay wax— 
14% longer at its lowest working range 
23% » highest ee a 
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Caulk’s inlay wax— 
11%, longer at its lowest working range 
highest Si 
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Consolidated inlay wax— 
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Kerr's inlay wax— 
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Klewes' inlay wax— 
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Standard inlay wax— 
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S. S. White's black— 
241,9; longer at its lowest working range 
3195 123% sollst Shishest » » 
S. S. White's crown sticky— 
145% longer at its lowest working range 
highest $5 E 
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Time interval during which wax was 
left in mould 


AES 0 day (24 hrs.) | 2 days | 3 days | 10days 
Per cent.| Per cent. Per cent. PE rer 

ara | return od BR 

equals | equals equals | equals 
S. S. White’s 1 | 40-0 6-0 | 40 0-0 
crown 2 | 18-0 ; 1:5 1-0 0-0 
sticky * 3 | 28-0 8-0 4-0 2-5 0-1 
Consoli- 1 | 50-0 9-0 6-0 5:0 1:0 
dated* Su 16-0 5-0 3-0 2-0 1:0 
3| 240 5:0 3-0 1:5 0-0 
S. S. Whites 1 | 54-0 16-0 11-0 7:0 1-3 
black * 2 | 18-0 6-0 3-0 1:5 0-0 
3 | 20-0 7:0 4-5 2-5 1:0 
Taggart's 1 | 40-0 9-0 5-0 3:0 0-0 
green * 2 13-0 5:0 3:5 2-5 1-0 
Slogan 
Caulk's * 144 5020 11-0 7:0 6-0 1:8 
2 | 170 | 60 | 40 | 30 | 20 
2 | 21-0 4-0 3-0 2-5 1:5 


* 1, Bending test ; 2, Compression; 3, Tension. 


Some waxes have, as you see, three times the 
expansion coefficient that others do. The column 
at the extreme right in the chart represents the 
linear contraction of gold from the fluid state to 
room temperature, and the short heavy column 
next to it represents the linear contraction of gold 
between its crystallizing or freezing point and room 
temperature, which is the amount of error that 
remains fixed with all methods of procedure, 
unless we hold the gold as it contracts, thereby 
compelling it to stretch. By comparing this 
column with the columns of the various waxes, 
it will readily be seen at a glance what technique 
will be necessary with each wax to produce an 
expansion sufficient to correct for the error due 
to the contraction of the gold, and it will also be 
seen that some of the waxes even at their maximum 
expansion, which means the highest temperature 
to which they could be heated without danger 
of their changing form by actually melting, have 
not sufficient expansion to counteract the un- 
controlled contraction of gold, and with which 
it will be necessary to introduce an additional 
expansion by heating the investment. 

By making a direct application of the informa- 
tion of the chart to Fig. 4, we shall see that 
it would be impossible to use S. S. White's Crown 
Sticky Wax, which is not a pattern wax, and 
obtain suffieient expansion to correct for the 
contraction of the gold. If we use S. S. White's 
Black Inlay Wax, it will be necessary for us to 
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have it fill the chamber at a dimension which it will 
have at a temperature lower than its low working 
range, in order that, by heating it to its highest 
working range, we may expand it 2-2 per cent. 
If, when using this wax. we have it at a di- 
mension that it wil have at room temperature 
and still be without strain in the cavity, which 
would produce an elastic stress to be released later, 
and heat it by investing it in a warm invest- 
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ment to its highest working range, say 128°, it 
will have an expansion of 34 per cent., which is 
14 per cent. more than the contraction of our 
gold. 

For the purpose of establishing the facts in 
detail, which constitute the casting process, and to 
find the best method that is at present available, 
the writer has offered a series of prizes to be granted 
to the persons first producing cast reproductions 
of chambers with a specified minimum amount of 
error. The first was for $150-00 in three prizes 
for the first dentists of the Cleveland Dental 
Society who would cast a gold base for a porcelain 
molar crown, where the bevel of the root prepara- 
tion and of the crown preparation, over which 
the gold should be cast, should be 1 per cent., and 
the reproduction must permit the equivalent of the 
porcelain going to place in the gold base, and the. 
base to place over the root within one-fiftieth of 
an inch. The conditions that would reproduce 
the above were decided by a committee of five. 
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four of whom were dentists, and one a Professor 
of Physies from the Western Reserve University 
of Cleveland. Inasmuch as the gold base for a 
porcelain crown and coping for a root requires a 
restoration to both inside and outside dimensions, 
the committee decided that a taper column one- 
fourth of an inch in diameter, polished to a 1 per 
cent. bevel, provided the conditions for the root 
and porcelain on their external surfaces, and a ring 
of metal surrounding this column, at a little dis- 
tance from it, provided the conditions of inside 
dimensions. A number of castings were made by 
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the profession of Cleveland, the best one of which 
lacked about one-half of an inch of going to place on 
the 1 per cent. taper column, and the others stood 
higher on the column, some as high as two inches 
from the base. Fig. 6 shows the instrument 
accepted by the committee as fulfilling the con- 
ditions required of a gold base for a porcelain 
crown. Fig. 7 shows the same with the best 
casting in place on the mandrel ; instead of having 
an error of one-fiftieth of an inch, it has an error 
of one-half of an inch. Some stated that they did 
not cast gold bases for porcelain crowns, but that 
they eould east an inlay of any shape without 
error. Others stated that if the gold had not had 
a hole in the centre, it would not have contracted. 
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Others, while acknowledging they could not cast a 
ring without error, stated that they could cast 
accurately half a ring. To make the test as fair 
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as possible, the form and conditions were changed 
to those of a large mesio-occlusal-distal cavity 
in a molar, as shown in the form in Fig. 8. The 
prizes were made available for the first to make 
a restoration that would go to place within one- 
fiftieth of an inch in this form when the pulpal 
walls had a bevel of 1 per cent. The best inlay 
cast in this is shown in Fig. 9. It lacks one-fifth 
of an inch of going to place. The objection was 
made that this is larger than any M.O.D. cavity 
inlay in a molar, and that the wax was inserted 
from the side instead of from the end as in a molar. 
Accordingly, the committee and author of the 
prize spent much pains in designing 2 reproduction 
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in steel of a molar tooth with a mesio-occlusal- 
distal cavity. It was designed so that all walls had 
à bevel of 1 per cent. to a common perpendicular 
for both those surfaces forming inside and outside 
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dimensions for the inlay. The prizes were renewed 
to include this form as well as the others. The 
reproductions made in this form, which was the 
size of a normal molar tooth, did not go to place 
better than the reproductions made on the previous 
forms. Fig. 10 shows the instrument and Fig. 11 A 
shows the best inlay that was cast for it in the 
competition. Fig. 11 B shows a cast we made by 
the methods described herein. The dentists of 
Cleveland had exclusive competition for this prize 
from May 1912 to January 1, 1914, when it was 
thrown open to any one. 
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In testing the application of the principles laid 
down in this paper as being the foundation facts 
underlying the theory of pressure casting, we have 
adapted them and tested them on all these three 
forms, in which the profession had failed with 
their ordinary technique, and we have found that 
it is possible to cast restorations in which the 
normal contraction of the gold has been allowed 
for by an equivalent expansion in the wax within 


Fic. 10 


the limit of error required for the tests. This is 
graphically shown in Fig. 12, which shows six 
rings on the same column, two made from each of 
three waxes, one from each wax goes over the base 
of a column while another from same wax fits high 
on the column. We have also found that wax 
rings, or reproductions for any of these forms 
where the expansion technique is used without a 
special technique for preventing or correcting the 
elastic content of the wax, do not go to place, not 
because the wax has not expanded but because 
of distortion. This is graphically illustrated in 
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Fig. 2, B 1 and A 4, previously described in detail. 
The result of a large number of tests in these 
exacting forms seems to quite definitely establish 
the foregoing conclusions as being the basic facts 
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holding it with sufficient rigidity to compel it to 
streteh between the points we wish to have as 
fixed. This is illustrated in Fig. 13, in which are 
shown two rings cast at the same time in the same 
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underlying the behaviour of the various elements 
‚and processes involved. 

There is another method available, under certain 
circumstances, for controlling the location of the 
contraction that is normal in gold. namely, by 
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investment and attached to the same sprue, 
except that one had investment material, plaster 
and silica, filling its interior, and the other had a 
hard model material, called Artificial Stone (any 
strong substance will do) which was of a formula 
that expanded slightly on heating. The rings are 
of pure gold. The ring that was cast over the 
stone model passes over the end of the brass column 
on which the wax pattern was formed. 

The one that was cast over investment material 
had its normal contraction and does not go closer 
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than one and one-half inch to the base of the 
column. This principle of holding the gold, by 
this method, to prevent its contraction, is not 
available for a large variety of conditions. We 
have found in M.O.D. cavities that a bar of metal 
placed in the mass of the wax in the occlusal part 
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of the cavity and allowed to remain so that the 
gold will be east about it will if of a suitable 
material and large enough proportion, as com- 
pared with the mass of the metal, largely hold the 
metal from contracting in that diameter. With 
this method iridio-platinum bars threaded will 
control about fifty per cent. of the contraction of 
pure gold. In our research for other metals 
suitable for use in this capacity, we have found 
that tungsten with a total contraction for the 
same range less than one-fourth that of gold, and 
molybdenum with a contraction less than one-fifth 
that of gold, are very much more efficient than 
iridio-platinum, and by constructing a framework 
of these materials, which later are to be included 
in the central part of a mass of gold constituting 
a bridge, will permit the casting of bridges with the 
inlays and bridge all made at once with only a 
fraction of the distortion that occurs where gold 
or its alloys are used alone, in which the contraction 
is prohibitive. The high melting-point of these 
metals gives them a very great advantage, 
tungsten melting at 5600? F. or 3300? C., and 
molybdenum a little lower, 4500? F. or 2500° C. 

Space in this paper does not permit of a more 
detailed report on these important new metals, 
which will be found reported on in Considerable 
detail in the Report of the Scientific Foundation 
and Research Commission of the National Dental 
Association of America, July 1914. 

On the presumption that the foregoing para- 
graphs contain what are approximately the 
* general body of facts" underlying pressure 
casting, we believe that a fair ** theory " of their 
successful utility is embodied in the adaptation 
of these facts to practice as herein stated. 

There are many important conditions and 
effects that have not been sufficiently discussed 
in the foregoing, and the limit of time prevents 
more than their mention. For example, the 
relation of the temperature of the investment 
when casting to the result obtained. The following 
are important facts regarding them. Cold invest- 
ment material js much stronger than hot, and 
consequently is distorted less by the pressure of 
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casting. When the molten gold strikes the cold 
surface of the mould it is chilled, and does not 
reproduce so faithfully the surface defects because 
of that sudden chilling, which means greater cavity 
freedom because of greater surface smoothness. 
If, however, it is necessary to utilize the expansion 
secured by the heating of the investment, not- 
withstanding the disadvantages just named, care 
should be had to use a low pressure. "There is 
great risk of overheating an investment material 
to obtain expansion because of the difficulty of 
doing it evenly, for if any of the plaster used as a 
binder is heated to its dissociation point, about 
1080? F., it contracts very rapidly. The limit for 
different investments will vary greatly, according 
to the formula. For operations that do not in- 
volve complicated conditions, having both inside 
and outside dimensions to be restored with great 
accuracy, the preceding exacting procedure can 
be simplified and produce sufficient accuracy by 
the following : Be careful not to introduce a large 
error of contraction by greatly decreasing the 
temperature of your wax pattern as by chilling 
either rapidly or slowly, as by leaving it for hours, 
but invest the pattern immediately on its removal 
from the tooth, and do that at as high a tempera- 
ture as the wax can be handledat safely. Dry out 
the investment in about half an hour after pouring 
it and cast at once. Use arelatively hot gold con- 
siderably above its melting-point, which makes it 
very fluid, and cast into a cool, not cold, mould to 
secure best surface, and have an excess of molten 
gold in the sprue to add to the gold which is 
freezing in the mould, and thereby changing its 
dimension rapidly with its change of state; you 
will thereby furnish more molten gold from the 
sprue to occupy the space produced by the con- 
traction due to change of state. The only con- 
siderable correction to be obtained by high or 
continued pressure is this, due to change of state 
which does not require a high pressure if the gold 
is very fluid. Secure your correction for the con- 
tracting gold by expanding the pattern when in- 
vesting, but for very accurate results it is very 
important to release its elasticity first. 
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REPORT ON 


THE STRUCTURAL AND OTHER CHANGES ARISING IN 
CONNEXION WITH METALS USED IN THE MOUTH 


By W. BRUCE HEPBURN, L.D.S., GLascow 


In studying the changes arising in metals used 
by the profession, the first fact to impress us is 
that these changes are not constant. For ex- 
ample, a metal as employed as a base for a denture 
where no teeth are present in the mouth may 
present an entirely different appearance compared 
with the same metal when employed as a base for a 
partial denture, portion of a bridge, etc., where 
other metals and alloys are present in the same 
mouth. It will be necessary, therefore, in sub- 
mitting this report to distinguish in each instance 
how the metal or alloy behaves in an edentulous 
mouth ; its effects upon the tissues in relation to 
it, and also its behaviour when in close relation 
to other metals or alloys. 

Generally speaking, the metals employed by 
the profession are present in the mouth in the 
pure form, by which I mean that even when 
present as constituents of alloys they are the 
purest obtainable; for example, a piece of 18 ct. 
gold will be composed of pure gold, pure copper, 
and pure silver. By assuming this to be true. 
and I have it on the authority of several of 
our sources of supply that it is true, we are 
enabled to exclude from the scope of this report 
the probable effects of many metals and metallic 
salts which would be capable of making their 
presenee both seen and felt if present as im- 
_ purities. 

Gold. Taken all over I think that at present 
gold is the most extensively used metal by the 
profession, so that I will consider it first in order. 
Gold in the pure form of 24 ct. or 1000 fineness 
is met with as fillings, as thin linings on vulcanite 
dentures, on the outer shell of crowns and collars, 
and certain abutments for bridges, inlays, etc. 
As a lining for vuleanite dentures it retains its 
eolour in edentulous mouths where the saliva is 
normal. The mucous membranes are benefited 
by its presence, and in instances where vulcanite 
itself fails to give comfort from sponginess of the 
tissues, or where there exists a distinct tendency 
towards irritation followed by ulceration, pure 
gold linings in the majority of cases affords a 
reliable means of relieving the condition. In 
excessively alkaline salivas the metal is dis- 
coloured, and can only be kept bright by daily 
polishing. Where biliary symptoms are present 
the darkening of the metal closely resembles the 


formation of a sulphide, but in all conditions of 
the saliva there is no loss of metal by solution or 
other means, or formation of any salt of gold 
leading to loss of metal. 

Where other metals are present, such as amal- 
gam fillings, the changes are influenced in a fairly 
definite ratio by the presence of copper, zine, and 
mereury. For example, a partial vulcanite 
denture, gold lined, and in contact with a tooth 
filled with Sullivan, or copper amalgam, is dis- 
coloured at that point, the discoloration closely 
resembling a dark copper oxide. If the same 
denture is in contact with amalgam, containing, 
say, silver, tin, copper, and zinc, the discoloration is 
Jess dark, but tinged with grey. The same den- 
ture, if in a mouth where no amalgams are present, 
remains under the same condition as in the 
edentulous mouth, namely, ıt is influenced by the 
saliva only. 

Dentures of 18 ct. gold in edentulous cases 
follow very much the same rules as those linings 
of pure gold, and also where amalgam fillings are 
present the darkening is present, and where they 
are absent the colour is better. A denture made 
from 18 ct. flat gold, and swaged, remains a better 
colour than one made from the same carat of gold 
and east, and this happens under all conditions. 
Also, a denture east and properly annealed and 
gently hammered all over on a Babbit metal die 
darkens less on the hammered surface than on the 
cast surface. 'The only explanation I dare put 
forward is that the rolled metal has its molecular 
structure changed in such a manner that the 
preponderance of gold in each mixed crystal is 
capable of protecting the silver and copper to a 
greater extent than in the irregular crystal of the 
cast metal. 

So far as my observations have gone the 
presenee of platinum in gold for dentures and 
clasps, while increasing the elasticity of the alloy, 
does not lessen the oxidation of the surface. 
One or two forms of 17 ct. platinized band gold 
were more affected than 18 ct. ordinary band gold. 
Very much the same effect may be observed in the 
platinized foils sometimes employed for surfacing 
gold fillings. There is more darkening of the 
approximal surface than in the filling made from 
1000 fine gold. "The matt consisting of gold, plus 
platinum, etc., as employed for fillings, exhibits 
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this darkening even more than gold and platinum 
foils. 

I will defer the consideration of fillings, crowns, 
etc., until the metals used as bases, ete., have been 
considered. 

Platinum and its alloy, iridio-platinum, are so 
seldom found exposed to the saliva that it is hard 
to obtain sufficient data to draw conclusions, but 
it may be considered safe to assume that they 
will darken less than pure gold, even when in 
exposed positions, and be less affected by amalgam 
fillings yielding mercury. 

Silver and Platinum Alloy. The alloy of silver 
and platinum known in Britain as dental alloy 
and containing anything from 10 per cent. to 
35 per cent. platinum, and the balance silver, seems 
to be falling into disuse, chiefly on account of its 
enhanced cost, a cost which is not in proportion to 
its worth as compared with the 16 and 18 ct. gold 
for the same purposes. "This alloy was employed 
for the same purposes as flat gold plate of 18 ct., 
and is of a greyish white colour when freshly 
polished. In edentulous mouths its use was 
restricted to upper base plates, as the alloys con- 
taining the higher percentage of platinum were 
harder to swage without fracturing than gold. In 
many mouths it disclosed a marked darkening on 
the lingual surface of the palatal base, even in 
cases where the saliva was neutral and slightly 
acid. Many cases were less affected on the surface 
next the palate, pointing almost to the conclusion 
that food-stuffs and liquids being taken acted more 
rapidly upon the alloy than the normal saliva of the 
patient. The tissues remained normal. 

. Frequently gold and platinized gold bands were 

soldered to the alloy when employed for partial 
dentures, the solder generally being 12 to 15 ct. 
gold solder. I have found more trouble from 
galvanie action in mouths where this alloy was 
employed than with any base metal. A glance 
meanwhile at the combination of metals in 
such a ease will be sufficient to indicate this ; in 
the dental alloy, silver and platinum ; in the band 
metal, gold, silver, copper, and sometimes platinum; 
and in the solder, gold, silver, copper, and a trace 
of zinc. Place these in the same mouth as a 
copper amalgam filling, and not necessarily in 
contact, and the symptoms are at times quite 
exhilarating. | 

Dental alloy is not constant in its physical 
properties. One great difficulty is the tendency 
towards brittleness, especially in dentures to 
be repaired, and the solvent action upon the 
lower grade alloys of a pickling solution suit- 
able for 16 ct. gold. Examination of several 
samples of this alloy have satisfied me that where 
less than 30 per cent. platinum is present these 
defects are more marked, and oxidization is in- 
creased. The dissemination of the platinum 
through the silver is not constant, and frequent and 
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careful annealing during swaging fails at times to 
prevent fracture. 

Aluminium and its Alloy. Pure aluminium 
rolled in sheet and swaged (care being taken to 
employ a Babbit metal die and a tin counter die) 
behaves in a more constant manner than when 
cast. In edentulous mouths of normal saliva 
cases have been examined after five years and 
found giving good results both as to the metal’s 
effect upon the mucous membrane and the appear- 
ance of the metal itself, which remains clean and 
free from darkening even in deep palates and rugz. 
Where the saliva is distinctly alkaline, its behaviour 
varies. One cast upper denture examined was 
exceedingly rough and pitted upon the portion of 
the palate posterior to the suction disc. "This was 
certified as wastage of the metal from its appear- 
ance when inserted, and with the rest of the plate, 
and this within two years of its insertion. Another 
base plate struck from flat sheet became per- 
forated in the same region within thirty months 
of insertion. The cast denture was in an edentu- 
lous mouth, and the struck plate in one with lower 
teeth in position but no fillings present. A denture 
lately came under my observation prepared of 
cast aluminium and silver. There were several 
amalgam fillings in position in some lower teeth. 
The saliva was acid to litmus paper, and this 
denture, close upon two years old, was dark and 
offensive. The patient, an intelligent Canadian, 
stated that he left the plate intentionally un- 
scrubbed, as he had a peculiarly steely taste in his 
mouth for some time after polishing the surface 
of the metal. I made tests for galvanic action 
between filings and the plate, using the ameter 
of an ionic outfit, but beyond a very slight waver 
of the needle, and the consciousness on the part of 
the patient of the:steely taste, there were no 
definite results to be obtained. I certainly 
expected he would have experienced shock, 
especially in a large contour molar filling, but the 
pulp may have been guarded by cement, or 
possibly dead. All the filings except one, 
recently inserted, showed changes in condition. 

From my observation of aluminium and its 
alloys, and keeping in view the fact that the metal 
exerts its electro-positive properties even when 
alloyed, I am of opinion that the choice of mouths 
suitable for these is extremely limited, and in 
the most suitable cases even the metal and its 
alloys should be gilded from time to time. 

Aluminium bronze 5 per cent. I have had to dis- 
card, as it was open to the same objection as the 
aluminium alloys, even when employed for tem- 
porary purposes in mouths where copper amalgam 
and silver-tin amalgam were in position. The bronze 
oxidized badly, and galvanic action was intensified, 

Victoria metal, the alloy of a golden yellow 
colour, and containing nickel, copper, and zinc, 
became perforated in one instance in less than one 
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year from date of its insertion. The fillings present 
were cements and amalgams, and there was a 
considerable wastage in all. The saliva was slightly 
acid. From my experience in several such 
instances I have ceased using these alloys as base 
plate metals, as I have so far been unable to 
establish a regular set of conditions where one may 
say definitely that good results will accrue. From 
the metallurgist’s point of view, aluminium, 
zinc, antimony, and magnesium are base metals 
capable of exerting their influence even when 
alloyed. If this is accepted, then I am of opinion 
that these metals should be eliminated from the 
mouth, or employed as constituents of alloys for 
temporary purposes only. 

If we consider mouths where partial dentures 
and several varieties of fillings are present, the 
results obtained are at times so perplexing that it 
becomes extremely difficult to draw an accurate 
inference from what is presented. For example, 
why should there be present intense galvanic 
action between dissimilar metals, accompanied by 
erosion, recession of the gum, and unsatisfactory 
results generally from work done in the mouth, 
in some cases, and comfort and good results under 
almost similar conditions in others ? 

Why should a gold crown articulating with an 
amalgam filling in one case be accompanied by 
galvanic action and frequently pulp trouble, and 
in others by quiescence ? 

Why should a partial 18 ct. gold or dental alloy 
denture become tarnished in an otherwise clean 
mouth, and in another less careful mouth remain 
quite clear and bright ? 

These are a few of the questions which I have 
put to myself, and had them put to me, and they 
are difficult to explain. In the list of instructions 
submitted to reporters to this Congress we are 
advised not to employ theories, but to keep to 
hard and cold facts, by presenting the subject as 
itis. By taking advantage of this last part of the 
instructions I shall be saved from the necessity of 
explaining my own queries; and by presenting 
to you what I have learned and observed, 
you will necessarily be left to draw your own 
conclusions. 

I think it will be admitted that our greatest 
difficulties are presented in mouths where there 
are several metals in position, as in edentulous 
mouths the conditions are much more constant and 
more readily understood. 

Fillings. As a rule the complexity is produced 
by the presence of different kinds of fillings, each 
filling having been selected as the most suitable or 
convenient for the cavity as it occurs. When-a 
filling is inserted we are generally presupposing that 
our work will be permanent, at least as far as the 
individual cavity concerns us, excepting those 
cases of course where the caries has extended so 


far as to lead us to hope for a moderate continua- 
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tion of usefulness of the tooth previous to crown- 
ing. 

Taking amalgams, there are certain general 
changes which occur after the filling has been in 
position for some time which cannot be explained 
as entirely due to expansion, contraction, or 
spheroiding. For example, cases occur where an 
amalgam filling under observation at regular 
periods suddenly discloses changes in its relation- 
ship to the cavity walls which cause it to be con- 
demned. Industrially, alloys are employed which 
remain constant in their behaviour as regards their 
physical properties, are exposed to thermal 
changes, friction, strain, and the test of time, and 
do not exhibit the inconstancy I refer to. The 
alloys which we employ as amalgams contain metals 
which, if we except zinc, are insoluble in human 
saliva, and are confined (if we except copper 
amalgam) to silver, tin, and mercury, with copper, 
zine, gold, and platinum added as modifying metals. 
Examination of these metals, taken singly in the 
pure state, or in alloys (with the exception of 
Zinc), and immersed in normal human saliva, shows 
that no change of volume occurs. An examination, 
on the other hand, of many amalgam fillings which 
have been in position and giving service for several 
years, it may be, exhibit well-defined changes—such 
as expansion or contraction, spheroiding and 
roughening, or a condition resembling erosion in 
its character. All these changes have been 
observed for years, and we are still attempting to 
solve the riddle. 

I wish it to be clearly understood at this stage 
that I am confining my remarks to those mouths 
where we have consistently been able to do our 
best work, and where the patient has kept the 
teeth regularly brushed and the mouth free from 
septie roots. By doing this we shall avoid the 
question of bad cavity preparation and its attend- 
ant evils, and lack of cleanliness on the part of the 
patient. A badly prepared cavity in a dirty or a 
clean mouth brings its own retribution within two 
years of insertion. Every one is more or less 


familiar with the mouth in which gold fillings 


never remain a good colour, these being generally 
brownish in appearance, and this intensified in 
approximal spaces. A brisk buffing with pre- 
cipitated chalk quickly removes this and the 
surface of the metal may be smooth and regular. 
Personally I had always explained this to myself 
as due to fruit stains, excess of sulphuretted 
hydrogen, or in some cases to faulty use of the 
brush, etc. 

For some time past I have taken notes from my 
close examination of such cases, and my results are 
as follows : The darkening of the fillings 

(1) Is present in mouths both alkaline and acid 
to litmus paper. 

(2) Is present in mouths which were carefully 
attended to by the patient, the difference being 
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that the darkening was generally confined io 
positions not readily accessible to the brush. 

(3) Is never present in mouths where gold is 
the only metal employed for fillings or crowns. 

(4) Is present where copper amalgam filling 
has been used to restore lost tooth tissue to any 
extent. 

(5) Is present where German silver is present 
as part of apparatus for treatment of malocclu- 
sions, even when no amalgam fillings are present. 

Then again my notes on the examination of 
amalgam fillings give me the following results : 

(1) In young patients, when copper amalgam 
alone is employed, the amalgam fulfils its function 
admirably, does not wash out, expands, and con- 
tracts little, and recurrent decay in cavities 
underlined with cement is absent. 

(2) Where copper amalgam is employed for the 
molar region and gold for the incisors, washing out 
of the amalgam is present, with frequent failures 
of the gold in cervical regions and darkening. 

(3) Where amalgam (not necessarily copper) 
is employed in anything like close proximity to 
gold fillings, both fillings are defective. 

(4) Where inlays of 20 and 22 ct. gold are 
similarly placed the results are better. 

(5) Where inlays of silver-tin-copper or gold 
are in contact with gold fillings, crowns, or inlays 
no change is apparent. 

(6) In eases where I have only employed a so- 
called gold amalgam in the molar region, and 
gold in front, the destruction is very much 
reduced. 

(7) Where dentures of aluminium, aluminium- 
bronze, or Victoria metal are present all fillings 
suffer. 

In compiling these results I have purposely 
avoided those cases of rapid destruction following 
upon a gold filling or crown articulating with, or 
actually in contact with, an amalgam filling, as I 
think I am justified in saying that where such can 
be avoided it is better practice. Mercury will 
draw to gold even from an old amalgam filling with 
mutual harm to the gold and amalgam. Cases 
do present themselves where gold has been built 
upon an amalgam foundation with success, but in 
such cases the amalgam has been mixed with little 
or no excess of mercury, and is allowed to set 
before adding the gold. What little mercury 
attacks the gold is confined to the layers directly 
in contact with the amalgam and shows in success- 
ful cases no signs of spreading through the filling. 

If we admit the general correctness of these two 
groups of results, I think we may safely make one 
or two general conclusions, and the first is that we 
should avoid complexity as far as possible in 
inserting metals in the mouth. By carefully 
scanning the work already done in a given mouth, 
and considering in what relation the new work 
we are about to do will stand to it, we are 
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enabled in many instances to avoid complexity, 
and at the same time to improve our results. 
For the past seven years I have been adopting this 
rule, and by charting up the class of filling inserted 
in each instance I can observe their behaviour. If 
amalgams are indicated I make the restoration 
with the same amalgam, and never do I employ 
copper amalgams to any extent in a patient over 
fourteen years with a clean mouth. When large 
restorations are necessary, hollow inlays of gold, 
or silver seventy-three parts, tin twenty-three, gold 
two, and copper two, yield better results than 
copper amalgam in mass. 

Looking to the cause of many of our failures I 
am of opínion that as a profession we shall have to 
remould our ideas to a great extent as to our filling 
operations. Amalgams yielding perfect theoretical 
results, and perfect as to laboratory tests as to 
expansion, contraction, edge strength, etc., very 
frequently fail when tested in the mouth; while 
many alloys prepared for amalgams theoretically 
wrong (being very little short of mechanical 
mixtures of the several metals with mercury as 
the cementing agent) have given good results, and 
that over a long period of years. On the other 
hand, I have still to find a case where the true 
silver-tin alloy gives permanent results, while 
alloys with the addition of copper or gold, or 
copper and gold are giving good results. 

The determination of the cause of the apparent 
wastage or ‘ solution" of metal fillings in the 
mouth is far from being definitely answered. 

In alloys as used industrially, as in engineering, 
for instance, we never find two groups of alloys 
or any combination of single metals brought 
together into working parts which would react 
the one upon the other, or, in other words, which 
would behave as electro-positive and electro- 
negative one to the other, as failure to guard 
against this would mean wastage of the metals in 
contact. Applied to our work, I am of opinion 
that bringing such metals as zinc and copper 
together in the mouth is inadvisable. Zinc is 
added to certain proprietary alloys to hasten the 
setting and increase the whiteness; copper to 
increase edge-strength and reduce oxidation. If 
the effects of these two metals were confined to 
the amalgam or alloy containing them, we could 
reckon on the proportion of each required to 
produee a desired result, but, from the results of 
many tests, it is known that each metal contained 
in an alloy or amalgam, unless in perfect solu- 
tion with another metal or metals, continues to 
exert its influence on the physical properties of 
that alloy or amalgam for an indefinite period, 
over and above which it still retains its power of 
influence as an electro-positive or electro-nega- 
tive. | 

I am also of opinion that it is the power possessed 
by the separate metals to exert their electric 
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properties that accounts for much that is mys- 
terious. I had hoped to have presented a series 
of scales of results made by testing for galvanic 
action between metals in the mouth.. The ammeter 
I possess, I discovered too late, required fully one- 
half milliampere to move the needle, and the 
average shock experienced between fillings, when 
pronounced, only caused the needle to waver. 
I intend carrying out some tests with a galvano- 
meter of the mirror type with some definite scale 
indexed on the glass to go by, and hope to have 
the pleasure of presenting these results to the 
profession. 

The darkening on gold fillings, crowns, dentures, 
ete., consists mainly of metallic copper, while the 
corrosion of retaining bands, clasps, ete., made of 
German silver, point in both instances to a deple- 
tion of metallic copper, with zinc exaggerating the 
action in the case of German silver. 

The silver-tin amalgams, while behaving much 
better than copper amalgam, become very irregular 
on the surface after a few years, and have every 
appearanee of diminution in bulk by the loss of 
some constituent metal, and can readily be cut 
with a dentine bur. The cause of this is hard to 
find, unless we can trace the destruction as coming 
from other filings present in the mouth, free 
mercury, or free tin becoming oxidized and being 
washed out by the saliva. Inlays made from the 
same formula as the silver-tin amalgam gives good 
results, while the addition of a trace of copper and 
gold, while theoretically unsound, gives still better 
results. 

The patient's habits certainly influence our 
work, as, for instance, the difference between a 
clean, well-kept mouth and a dirty one which 
seldom if ever receives the attention of a brush ; 
the manner of feeding, whether the food is taken 
soft and swallowed without the necessity of 
mastication, ^r is taken as dry as possible and 
- receives efficient mastication. In the mouths 


of hard chewers almost any class of filling 
material will serve well, provided it possesses suffi- 
cient edge-strength, whereas in the majority of 
soft feeders, almost any class of work requires 
careful and constant supervision. The so-called 
iron tonies I consider affect our work in many 
instances in a manner we seldom imagine, I 
have in mind an instance where a group of sili- 
cate fillings, underlined with an oxyphosphate of 
zine cement, remained a beautiful colour and wore 
almost as advertised until the patient went through 


a course of iron tonics, when these fillings were 


ruined in colour and washed out rapidly. Amalgams 
suffer after a prolonged course of such tonics, but 
less so than cements and silicates, while gold 
fillings, apart from a surface darkening which dis- 
appears when brushed, show no change in volume. 

Metal dentures are affected in very much the 
same manner as fillings, and the same acids will 
attack the metal or alloy in the mouth as attack it 
in laboratory tests. 

One always has to allow so much for the personal ` 
equation of patient and operator that anything 
approaching dogmatism on any one point is im- 
possible. Even where an operator can seriously 
examine his results, extending over several years, 
and in mouths which he has regularly under in- 
spection, such results, while affording him valuable 
assistance, would not justify him in becoming 
positive or dogmatic as to like results following 
another operator. 

In what I have stated in this report I have 
attempted to bring before you the results of my 
observations of normal cases. There are many 
cases which are presented where some metal or 
alloy has come far short of expectations, and 
where the probable cause is so obscure as to place 
it in the realm of theories. Such I have purposely 
avoided, as in the report we should endeavour to 
find some common ground of agreement and 


‘discuss the question to our mutual benefit. 


REPORT ON 


THE STRUCTURAL AND OTHER CHANGES ARISING IN 
CONNEXION WITH METALS USED IN THE MOUTH 


By GUSTAV HEDSTRÖM, STOCKHOLM 


METALLOGRAPHY, or the science of metals and their 
alloys, is entirely the outcome of the researches 
of recent years, and has advanced with the 
development of physical chemistry. In this 
report the subject is dealt with only in so far 
as it concerns the art of dentistry, and is limited, 
even then, to the essential features of amalga- 


mations, this being indeed in my opinion of most 
importance to dentists. 

Taken as a group alloys follow the universal 
laws ; therefore I feel obliged to refer to them, so 
that the following statement may be conceivable 
to those not directly interested in this sphere. 

Definition of an alloy. When we put the questions 
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to ourselves: ‘ What is an alloy ? What is its 
nature and complete definition ? " we are com- 
pelled to reply that science has not come to a 
complete agreement yet. 

In 1893 Kasmann made the following state- 
ment: * We cannot define what we consider as 
an alloy, and all alloys in which chemical im- 
purities can be proved should forgo the name of 
alloy. "Therefore a mechanical blending of two 
or more metals takes place in different ways." 
The English word ‘ alloy,” the French word 
* alliage," is equivalent to a mechanical mixture. 
Guerther in his work “ Metallography " (1909) 


has given a more modern, and it would also seem 
a more complete, definition. '* Alloys are blendings 
or mixtures of any kind which arise through a 
union of dissimilar metals of indefinite number 
states : ‘* In addition to this, it is of no consequence 
whether the two metals in any alloy be found 
united as a chemical union, in any other com- 
bination, and to what extent." 

ciently wide, as those metals can be brought 
under our conception of an “alloy " which are 
capable of entering into combination with an- 
other metal or even with non-metals without 
destroying the metallic peculiarity of the alloy ; 
ments antimony and bismuth, these being now 
classed next to metalloids, such as phosphorus, 
sulphur, coal, ete. Other elements which stand 
even more remote from true metals can also enter 
into a metallic alloy, without the alloy losing the 
lustre, high specific gravity, malleability, and 
conductivity of heat and electricity. "There is, 
however, a great difficulty in drawing a sharp line, 
and, in doing so, already a great uncertainty 
arises between metals and the metalloids ; many 


and in any proportion or quantity." He further 

This definition appeals to one as being suffi- 
as, for instance, the alloying of metals with the ele- 
physical properties of a metal, such as metallic 
elements bordering on and being classed at present 
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as metalloids present, when raised to a high tem- 
perature, the characters of true metals. 

As it is known, there are different methods for 
producing an alloy. When two metals are melting 
separately and we mix them thoroughly by 
stirring them, they can be made to form a homo- 
geneous body ; one of the metals has dissolved 
itself in the other, and we have obtained what we 
shall term a homogeneous smelting. Or another 
condition can be found when we try to mix oil 
and water together, and one of the bodies is found 
floating above the other, and finally separates if 
allowed to stand for some time. In such an in- 
stance applied to metals we say that they cannot 
be alloyed with each other. 

Some metals again, which can absorb only a 
small quantity of another metal, leaving the rest 
untouched as in the example of the emulsion, 
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supply an instance of still another condition. To 
this group belong silver with manganese, iron, 
cobalt, and nickel ; natrium with magnesium, zinc, 
and aluminium. But far more conspicuous are 
the closely related thallium, lead, and bismuth 
alloys, through their tendency to separate from 
each other in two different places when melted 
together with such metals as zinc, aluminium, iron, 
manganese, and silicon. The latter group is, how- 
ever, limited in number, whereas all other metals 
when fluid can be alloyed under all conditions. 
The foundation principles for all metallie alloys 
are: 

(1) All metals and alloys crystallize on coagu- 
lation. 

(2) The alloy formed by two metals when in the 
solid state consists either of one kind of crystal 
only or of two different kinds (there is an exception 
to this rule, however). 

(3) The crystallization follows the same laws 
as are valid for all other mixed bodies. Every 
alloy, even if it presents a smooth surface and an 
apparently amorphous appearance as in glass, 
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nevertheless consists of crystals lying close to 
each other, either homogeneously, as, for example, 
in marble, or heterogeneously, as in granite. No 
alloy so far has been found with amorphous 
components. 

Modern metallurgy now makes use of the 
microscope, which has proved itself to be an 
important expedient in the study of alloys. 
Micrography has commenced to study the primary 
nature of alloys, or, in other words, the least 
pereeptible quantity of the alloy components. 
Suppose we take the metal A, forming the main 
component of an alloy, and add smaller quantities 
of another metal, B, to form the other component 
of the alloy, by studying the cut surface of such 
an alloy under the microscope we can in some 
instances distinguish molecules of A being forced 
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more into the background until they disappear 
finally in B. 

The horizontal lines in the diagram indicate 
the degrees of concentration of the two metals. 
Starting-point 100 per cent. of A with 100 per cent. 
of B. If we divide the vertical lines discreetly, 
and with constant intervals, we have in Fig. 1 
a graphic representation of a picture of grinding 
preparation of alloys of various percentages in 
composition of A and B as visible in the microscope. 

The alloys of this type consist of starting metals 
mixed with each other, but each unchanged in 
the alloy ; such blendings are called heterogeneous 
mixtures. Ascan be seen, the alloys do not differ 
essentially from the starting metal, but show 
the same physical properties as the components 
as to hardness, specific gravity, colour, and con- 
duetivity for heat and electricity, and reaction 
to acids. These alloys, however, present no 
features of interest to our science. 

Differing from this is the case with metals 
which after melting and setting show under all 
conditions the same form of blended crystals ; 
the alloys of gold and silver have long been known 


as examples of this. A smooth cut of such an 
alloy, etched with a suitable acid, always shows the 
same kind of crystal no matter what may be the 
relative quantities of the dissimilar components. 

Original erystals of A, in spite of the addition 
of B, must continue to occupy the same places 
as those of B, which has been made clear in 
Fig. 2, through the quantities of both metals 
being expressed in concentration in such a way 
that the lines of altitude are unbroken in their 
whole length. 

Apart from the two cases described, others more 
complicated can arise. Let us suppose that the 
metal A fills the picture with microscopic rings 
of pure A crystals, and after the addition of largely 
increasing quantities of B the first layer of the 
ground cut shows the same picture notwith- 
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6 
standing. The additions of B have been absorbed 
in a form of isomorphous blending in the large 
crystals. On the addition of a certain percentage 
of B, which may be quite large, we see a new 
form of erystal arise among the large original 
ones. This new crystal grows until it covers the 
whole surface with degrees of concentration 
and ultimately A disappears. From B to B, all 
alloys show uniformly one kind of crystal only, 
and that of form B. The concentration of satura- 
tion of the blended crystals are the concentrations 
a and b. Between them a blending interval 
arises. 

As long as the concentration after the addition 
of B to A remains below a, B is absorbed by A 
in the blending crystal, but as soon as the con- 
centration of saturation has been reached at a, 
any further addition cannot be absorbed in the 
erystal, and by means of the microscope we now 
find present à new component unlike A. The 
new body has the composition of b, for when 
the starting metal is saturated with B, so this again 


in turn saturates itself vice versa with the former, 
as soon as it begins to appear independently of A. 
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The case is analogous with the results obtained 
by bringing together two fusible but dissoluble 
bodies in the molten state and limited in each 
other; or, as it were, so long as the two fusible 
components occur simultaneously side by side 
they become saturated with each other. With 
further additions we always obtain the blending 
of the two components with the composition 
of a and b. The relative quantities of this kind of 
crystal are clearly shown in Fig. 3 by the right- 
angle A B cut by the diagonal. Not until the 


concentration of b has been reached can the other 
form of crystallization B change its composition, 
example thus described is by far the most com- 
mon, so that it may be described as the original 
| | | 

i | 

| 
a new form of crystal arises is of peculiar interest. 
long needles of fine form. If exposed to the air 
for some time, the alloy decomposes into a black 
or magnesium, both of which metals are unaffected 
by contact with air. Suppose we add small 
metal added to another to a certain percentage 
is absorbed by that other to form the blending 
ration is reached with only a small percentage. 
If we still continue adding lead, we ultimately 
An alloy of two metals can never have more than 
two different forms of crystals. Thus on the addition 


and by continuing the addition of the other 
type. The instance where on alloying two metals 
| 
Lead and magnesium melted together disclose 
powder, thus appearing as an entirely new body, 
successive quantities of lead to magnesium, 
crystal. The same change occurs with the first 
find the blue erystal referred to above with no 
of B to the original metal A the new form of erystal 


metal it finally goes over from b to b!. The third 
f 

in the alloy a crystal of a steel-blue colour, and 
which possesses none of the characters of either lead 
according to the law already stated, that every 
addition of lead to the magnesium crystals. Satu- 
free magnesium present. 

C occurs. This is effected by B combining with 
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an equivalent quantity of A to form the new 
crystal C. Under no circumstances can B and C 
melted together occur simultaneously with crystals 
from A. Should this be the case, however, the 
system does not become void, but tends to change 
after some time in such a way that the one form 
of crystal is excluded with the occurrence of the 
new crystal C in the alloy, its number of lines 
indicating the quantity increased by continuing 
to add lead. The lead, as it is added, combines 
with an equivalent quantity of magnesium to 
form the blue crystal. By continuing to add 
lead it occupies more and more the greater part 
of the volume in the alloy, as expressed in Fig. 4 
through the relative lengths of the vertical lines. 
If the concentration C is reached, the whole 
volume consists of blue crystals. On increasing 
the additions of lead after the lead has ceased 
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to be absorbed in the crystal C, the lead occurs 


in the form of crystals of the composition of b, this 
erystal containing magnesium in increasing quanti- 
ties. Finally, between the concentration b and b! 
are found crystals with ever decreasing contents of 
magnesium, until chemically pure lead occurs. 
The most important general points of view are : 
If in an alloy of two metals a new form of crystal 
occurs on the addition of the second metal to 
the first, so the same form of erystal occurs on 
adding the first metal to the second ; and further, 
there is always a concentration sphere to be 
found in which the new form of crystal appears 
alone. This sphere on Fig. 4 extends from c to c!, 
exactly in the same manner as the original form 
of crystals occupy the sphere a-a! and b-b!. Ac- 
cording to which metal of the form of crystals C is 
added in the greater quantity, we get a blending 
of the new crystal C with either A or B, while the 
other metal disappears. In most cases the sphere 
is absorbed alone by the new crystal C to 
less than 1 per cent. The percentage of com- 
bination in question is most frequentlv a single 
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form in accordance with the atomic weight of the 
two primary metals. We consider this form of 
crystallization rightly as a chemical combination. 
As in the example just given (lead and magnesium) 
the composition of the steel-blue crystals corre- 
sponds exactly with the formula Mg,Pb, which 
is 
The newly formed crystals cannot be calculated 
upon, and are the cause of the numerous un- 
looked for results which are obtained as the 
results of alloying, causing the investigations 


of alloys generally to be of the greatest possible 
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is rightly considered as a chemical combination. 


interest. When the crystals are brittle and friable 
they may impart the same property to the 
alloy. 

Now it can also occur that besides the three 
crystals already referred to, another, a fourth one, 
D, is found. In all cases, however, the same 
law holds good, namely, that only one or two kinds 
of crystals can occur simultaneously in an alloy. 
When the addition of B to A exceeds the limits 
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of saturation of the blending crystal at a, C re- 
appears, and as the quantity continues to increase 
at c it fills the whole body of the alloy. It is not 
until C has been exceeded and a has completely 
disappeared for some time from the alloy that 
the new erystal D is seen to appear. Its quantity 


ó D 


IN 
increases while C decreases, and at d completely 
disappears. From d to d! we have only one kind 


of erystal D, and it is only when the point D is 
reached or exceeded that B is observed in in- 
creasing quantities. Again, in a simple manner, 
by passing a cut through between b and bt. and 


V | 
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d 
between c and c!, we can make the whole process 


of alloying quite clear in detailed sections. These 
relations are not subjected to any radical change 
if later a fifth, sixth, or seventh form of erystal 
occurs in the alloy. At present the highest 
number of crystals observed is eight. 

This is all of inestimable value to the technical 
investigator. If we know, for instance, when 
new forms of crystals occur in the process of alloy- 
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ing, then it is quite sufficient to know their qualities 
in order that we may calculate all other degrees and 
concentration which are lying between. For instance, 
we have made the following observation: a 
small quantity of silica added to nickel yields the 
alloy silica-nickel. If we add a small quantity of 
pure nickel, the nickel absorbs the silica crystals, 
resulting in a considerable excess of hardening of 
the metal. We have every reason to hope that 
through a still greater content of nickel a still 
harder alloy may be obtained, suitable for tools, 
machinery parts, etc. As we know, in the mean- 
time, that nickel and silica yield four new kinds 
of crystals, and that those crystals are all so 
brittle that they can easily be ground to powder, 
we can refrain from laborious attempts at experi- 
menting through their long list of alloys of 
dissimilar percentage. | 

In the foregoing I have kept close to Guerther's 
e Metallography,” and I desire to take the further 
liberty to quote from his remarkable work the 
following: “We thus know if the crystalline 
constitution of metal alloys is far from simple, 
but if, on the contrary, they are built up 
in an extraordinary manner, that, notwith- 
standing, they can be reduced to four simple 
questions : 

« (1) What crystals occur in the special chains 
of alloys ? 

« (2) What are the physical and chemical pro- 
perties of the metallie alloys ? (Although these 
properties cannot be determined beforehand, yet 
we know that the formation of new varieties of 
crystals is connected to a large extent with an in- 
crease of brittleness.) 

« (3) How far in the special part diagram (which 
we obtain through dividing the diagram by a 
line through the new form of crystal) does the 
sphere for blending crystals extend, and how 
far the sphere for the heterogeneous blending 
of the two different varieties of crystals ? 

“ (Suppose we have fifty metals, to be nearer 
the truth. For 1500 metallic alloys we obtain 
2500 binary systems. It would require much 
time to experiment upon all of them for the sake 
of research, but already the first universal rule 
begins to disclose itself as the result of the systems 
investigated up to the present time.) 

« (4) In what manner do the unequal properties 
of metal alloys change in relation to the propor- 
tion of the two primary or starting metals, first, 
in the chains of blending crystals, and secondly, 
in the quantity of the crystals ? "' 

We have now, we hope, partly made clear the 
laws governing the binary alloys. As it is known 
that most of the alloys consist of more than two 
component metals we refer to them as tertiary, 
quaternary, etc., alloys, where three, four, ete., 
components enter. It has, in the meantime, been 
discovered that the laws governing them keep 
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themselves in very convenient forms, and with 
unimportant deviations from those governing the 
binary alloys. Before we proceed to construct a 
metal-diagram it must be clearly understood what 
we understand by a eutectic (generally accepted 
as the lowest melting-point alloy of a series). 
The Swede Rudberg, in Upsala, as early as 1829, 
found what he termed double melting-points. 
Melt A and B together, A being in excess, and the 
setting-point is lower in the alloy than for A and 
B taken separately. Solid blending crystals are 
deposited from A and B in the alloy, although the 
quantity deposited from B is less than from A. 
In this manner the alloy becomes richer in B, 
and in this way the melting-point sinks still further 
in a small degree, until at the end we are left 
with a eutectic residue, which sets at a constant 
temperature, and which is described as the eutectic 
temperature of the alloy. 

We have now seen that various changes of a 
chemical and physical nature can occur through 
external influences. In cases where such influences 
occur and they compensate each other, the con- 
dition remains unchanged, and we say that the 
system is in equilibrium. The changes occur 
quickly at high temperatures, and so slowly at low 
temperatures as to be hardly noticeable. Rapid 
change is a function of the temperature, and at 
the usual practical point, although being correct 
is represented as equal to O. 

We have also previously referred to a homo- 
geneous system, that is to say, when all insoluble 
molecules consist of the same chemieal com- 
ponents and exhibit the same physical character . 
Such a condition of course is not found in the 
inhomogeneous or heterogeneous system. Accord- 
ing to Gibbs, we term its coexistent gaseous liquid 
or solid state as a phase in the heterogeneous 
system. If the coexistence of the phases, also 
of each special phase, is entirely stable in itself, 
we speak of heterogeneous equilibrium ; whereas 
the unchangeable characters of a system formed 
from a special phase indicate an example of homo- 
geneous equilibrium. The unequal phases occur 
and disappear at unequal temperatures. In 
most instances there is no distinctly noticeable | 
transition from the molten state to the crystalline, 
which as a rule occurs at the usual temperature. 
The crystals disappear before they come into 
contact during the increasing temperature of the 
liquid phase—the other appears again inter- 
mediately. We must have this clearly appre- 
hended otherwise the so-called state-diagram 
cannot be fully understood. 

The three phases, which at the unvarying tem- 
perature of the system of equilibrium react upon 
each other, can be either smeltings or crystals. In 
the instance where all three phases occur, liquid 
has not been observed so far, and the possibility 
of such is most unlikely. 
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From this the following possibilities arise : 


Two liquid components — one form of crystal. 
One liquid component — two forms of crystal. 
No liquid component — three forms of crystal. 


In connexion with this, in the diagram we 
refer to the temperature horizontal lines in their 
system of equilibrium as biliquidal, bisolidal, or 
trisolidal. There are various combinations and 
transitions in the system of equilibrium, but 
a statement of these would necessitate too 
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in fact the existence of such a division has been 
established. Tammann first searched into the 
melting-point of mercury on a small addition of tin, 
and van Heteren repeated the same with an 
accuracy of 0-05?. He discovered with an addi- 
tion of tin of 0-3 atom-percentage the peritectical 
horizontal line at —34-6°. Here a distinctly 
provable interruption and a change of a distinctly 
thermal effect (noticeable up to the present), with 
a smaller content of tin occurred in the liquid 
components. It was not noticeable in the other 
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great an extension; we must, therefore, refrain 
from it. 
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State diagram worked out in 1903 and 1904 by 
Puschin and by van Heteren. 

The diagram at first sight appears very simple 
and the melting-curve as an almost straight 
slanting line from 100 atom-percentage to 10; 
there, in a sharp bend, it goes down to 39°C. 
The diagram has become complicated through 
van Heteren’s discovery of the two changes of tin 
and of an intermediary kind of crystal. As the 
metals tin and mercury are of such practical 
importance to us, we must give further consi- 
deration to them. 

Through various measurements it has been 
established that besides the temperature hori- 
zontal line at about 40? there are two more, a 
peritectical at — 34-6? and a eutectical at — 38-65°. 
With regard to the liquid components there must 
be, between the two homogeneous temperatures 
almost corresponding to their two equilibrium 
horizontal lines lying closely above each other, 
one peculiar division of liquid components, which 
corresponds directly to the off-put of the inter- 
mediary form of crystal from the smelting. And 
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division, this being very vague. The off-put 
of the division corresponds with the intermediary 
kind of crystals V. According to the researches 
harmonizing with each other of both authors, one 
division, which should produce crystals of mercury, 
is so entirely absent that in each case it cannot 
extend over a hundredth of a degree. Here we 
have an example of the most perfect case known 
up to the present of a form of transition between 
both forms of the equilibrium horizontal lines. 
Another glance at the diagram shows us the hetero- 
geneous blending of tin up to about 20 weight- 
percentage, and about 29 atom-percentage ; the 
melting-point is close on 100°. It has not been 
made clear so far, although theoretically incon- 
ceivable, that the modifications of changes of 
tin have the same conditions of solubility in 
mercury. 

Through the researches of Puschin it has been 
made clear that in all solutions of mercury up to 
80 atom-percentage the same six-rayed crystals 
of tin are to be found as primary secretions. That 
means that in this whole sphere of concentration 
a single type of crystal (and this V tin) stands 
in the equilibrium with the liquid phase. 

With regard to the solidal curve we must take 
into consideration that we have to deal with two, 
perhaps three, different modifications of tin, each 
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entering singly into contact with the smelting. 
The explanation of this is still very problematical. 

The occurrence of the solubility and of the 
crystallization at the ordinary temperature have 
been accurately studied. Van Heteren separated 
the liquid from the solid through centrifugation, 
2-3 minutes at 2400 revolutions per minute, and 
at 16°. He found at different trials a residue 
of 62-8, 65-22 weight-percentage of tin. Naturally 
there was found a small remnant of mother-lye. 
The best result, 68:68, corresponds to 78-79 atom- 
pereentage of tin. But it must, however, be 


N 
© 


diver ET ee 
Q 


00 
3 
m 
8 le 
t 
4 o? 
Lei à 


ES 


Tem 
e 
Q, 


Be 
EI 
d 
id 
l 
, 
| 
LEE 
ni 
Hl 
a 
| WW, 
roll 


REN Megan = Ke ie 


SIXTH INTERNATIONAL DENTAL CONGRESS 


clear result. At the conclusion of the chain of 
trials, in. not one single instance was an Hg 
residue found, and it separates from tin crystals 
undoubtedly much more readily than from gold, 
silver, zinc, cadmium, and copper. 

Unfortunately no trials at lower temperatures 
and constantly high temperatures have been made. 
Special experiments only confirm what has been 
said above, and this will be referred to at the 
conclusion of this report. 

Silver amalgam, according to Ogg, is soluble 
at 18° in 1 cm.? 0:0062 — 0-0067 gram silver — 0:046 
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Diagram of state of zinc- quicksilver alloys. 


noted that van Heteren himself has succeeded 
in obtaining up to 83 atom-percentage Sn of free 
mercury. The other system, as described by 
van Heteren, has been employed after the method 
of Bancroftska. He added a known quantity of 
cadmium to known quantities of Sn and Hg, 
analysed the liquid phase, and calculated from the 
result the entire quantity and contents of Sn and 
Hg; taking it for granted that all the cadmium was 
contained in the liquid phase. Through subtraction 
Sn and Hg in the crystal phase were found present, 
Sn being 95 atom-percentage. The condition of this 
result being correct is that cadmium does not occur 
in the solid tin phase, or in any yet unknown crystal 
phases in the blending. The value of 95 atom-per- 
centage Sn is for usual room-temperature, and this 
must be accepted, at present, as the very nearest. 
Trials of Merz and Weith as to how quickly, at 
different times and temperatures, mercury can be 
evaporated from a tin amalgam, have given no 


— 0:049 weight-percentage of silver. The figure de- 
viates a little from that found by Merz and Weith, 
and ean be regarded as quite sufficient. After 
filtration of the surplus, Hg, although provable, 
could not be proved to adhere to the crystals. 
Ogg found the form Ag,Hg,. The examination 
of the compositions, which were exposed to strong 
pressure of a longer or shorter duration, have 
given in 100 Hg 33-51 Ag (Joule), 27 per cent. 
Ag (Dumas), corresponding to the formula Ag,Hg,, 
Ag,Hg with 36 per cent. Ag (Klaproth). In 
any case these trials show that the crystalline 
ground-body in half liquid Ag amalgam must 
contain more than 36 per cent. Ag. On the other 
hand, from the composition Ag,Hg, only a little 
deviation towards a somewhat higher content 
of Ag can occur As a solid solution of Hg in Ag 
can hardly arrive at so high a content of mercury, 
without doubt we have here to do with an inter- 
mediary form of crystal. 
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Recent investigations have established the fact 
that mercury is retained with remarkable tenacity 
by the silver crystals (the same is the case with 
gold). Souza has drawn up tables which 
space does not allow me to include. According 
to the result so far gained, it has been deter- 
mined for the time being with regard to the con- 
stitution of Ag amalgams that at least one inter- 
mediary form of crystal of the formula Ag,Hg, 
oceurs, although there is a greater richness of Hg ; 
further, that Ag is able to absorb more than 10 per 
cent. Hg in solid solution at 300-500°. 

Gold amalgam. The gold amalgam is rich in Hg 
at usual temperatures in the liquid condition. As 
elsewhere, it is only the analysis of liquid phases 
that are useful, as we cannot separate through 
filtration the. metal crystals from their mother- 
smelting. Goery, in 1895, found at the usual 
room-temperature a composition of the liquid 
phase containing 0°13 per cent. gold. As early 
as 1848 the composition of the solid phase had 
been studied by Crookenwith, and since then by 
a number of other investigators. The results 
have differed very much according to the different 
methods: formula AuHg, (Crookenwith), Son- 
nenschein (1854) Au,Hg,. Finally Fay and 
North (1901) stated that through centrifugation 
of Au amalgam, through a leather bag, we obtain 
a stationary residue of the composition Au,Hg. 
This should induce us perhaps to consider the 
last result as the most correct, as it can be assumed 
that the way we arrive at it is the most complete 
elimination of the liquid phase. 

- According to this result, the ground-body had 
only a small Hg content and was considered more 
as a solid solution of mercury in gold than as an 
intermediary form of crystal. 

Petrenko (1906) has with infinite pains studied 
the zinc-silver alloys and established a complete 
state diagram. Alloys, up to 21-7 weight-per- 
centage of tin, are still homogeneous, with the 7 
form of crystal. As zine in our amalgams, 
together with silver and tin as the principal means 
of correction of colours, etc., occurs in small quanti- 
ties only, the zinc-silver alloys of the higher con- 
tents of Zn do not interest us here. We shall 
refer to Zn at the conclusion of this report. 

Cadmium-siloer. The form of crystal elimina- 
ting at a temperature of more than 224° is a solid 
solution of cadmium in silver up to 37 per cent. Cd. 
On decreasing the temperature the degree of solu- 
bility sinks between 30 per cent. and 34 per cent. 
Cadmium is employed in small quantities, 2 weight- 

percentage at the utmost, for the colour-correcting 
. of Gold-cadmium amalgam. 

Gold-cadmium. Solid solution of Cd up to about 
an 18 weight-percentage of gold with the form 
of crystal i. At a higher content of Cd a 
number of other forms of crystals occur. (State 
diagrara worked out by Vogel.) Alloys of a lower 
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percentage of zine occur principally in the hard 
solder for correction of colour. It is most in- 
teresting to observe the respective smelting- 
curves in the diagram, although space does not 
admit either its reproduction or discussion. 

Here the binary alloys which form the foundation 
of alloys with more than two components only have 
been dealt with. If we take fifty metals, and 
from these take two alloys and count only those 
which do not differ from each other in the composi- 
tion below 1 per cent., we obtain 120,000 alloys. 
We must try to find in this chaos a definite 
direction, and this is briefly a statement which 
after many trials I have endeavoured to make. 

In the October number of Deutsche Monats- 
schrift f. Zahnheik, 1902, the writer of this report 
introduced an article on ‘‘ Apparate und Methoden 
zur Untersuchung der physichalischen und chemi- 
schen Eigenschaften der Amalgame." When I 
began these investigations it was my intention 
to find out how it compared with regard to the 
volume of some amalgams, the changes and also 
the chemical qualities and their relative strengths. 
Investigations with a dilatometer and a specially 
constructed micrometer fixed to a microscope 
have shown that we have to face questions con- 
cerning the changes of volume and form. The 
sensitiveness of the dilatometer was 3 mm. on 
the dilatometer scale, — 0-1? on the Celsius ther- 
mometer. T'he volume of one of the scales of the 
balance went up to 0-099 mm?. The micrometer 
showed 0-0025 mm. 

The first dilatometric investigations showed that 
the porosity of the amalgams is exceedingly 
great ; therefore different means must be resorted 
to in order to complete the investigation as 
desired. We shall refer later to the porosity. 
All chemical and other physical influences being 
debarred, no change of volume could be observed, 
and the dilatometric investigations of amalgams of 
the following types are: 


ALLOY 1: 50 weight-percentage Ag 
50 


Sn with Hg 0-75 
1 alloy under rubbing and kneading to plasticity. 


ALLOY 2: (“ Svea” of J. Wessler) Composition: 
68 weight-percentage Ag 
32 99 23 Sn 
1:5 Zn 
Hg 0-8: 1 alloy. 


50 weight-percentage Ag 
48: 6 29 E Sn 

Id ke Cd 

pru e Ph 
Hg 0-75: 1 alloy. 


ALLOY 3: 


The same result has been obtained by investiga- 
tions with the micrometer ; for the rest, the 
conditions have been the same in the course of 
the trials. These trials have been repeated and 
confirmed, and a trial with the Alloy 3 showed 
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during almost a course of ten years no change in 
the dilatometer. 

At my first trial the dilatometers were filled 
with water, coloured by aniline to enable a clear 
reading. Some hours after the depositing of the 
amalgam in the dilatometer, bubbles of air arose 
around it, the quantity of water decreased con- 
siderably, gases collected and escaped in the upper 
part of the dilatometer. Inone ofthe dilatometers 
an amalgam containing copper decomposed 
simultaneously with the aniline dissolved in the 
water, and was found lying in the s:irent as a 
dark brown powder. The original coiour was a 
brilliant red. It was made clear to iue through 
this that the chemical course could have taken 
place simultaneously with the amalgam absorbing 
the water. I altered a sensitive analytical scale 
into a hydrostatie one in order to study more 
closely the interesting conditions of porosity. 
Thus it was easy to find the quantity of the absorbed 
humidity, and I take the liberty to produce here 
the following table, taken from my lecture at 
the Nordiska Naturforskare Congress, at Helsing- 
fors, 1902. 

The constant porosity of water according to 
Qwineke, is 7-449, or at its climax 7:235 at 25? C. 
That of the saliva is a little less, varying according 
to its contents of mucus. In the trial No. 6, a 
distinet chemical reaction took place simul- 
taneously with the absorption of the water, 
causing carbonate of copper to be formed. Besides 
this a. brown coat was visible, probably super- 
oxide of copper CuO, The experience of the 
dentist teaches us that a piece of copper amalgam 
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after having been in the mouth for a year presents 
an entirely different appearance from one which 
for the same period has been wrapped up and 
kept in a paper bag. If we polish the latter piece 
and put it in an air-tight room, we shall find that 
it retains its changed appearance. Thus we see 
that we have to deal with the amalgam problem 
in a different way from that employed up to 
the present, if for practical purposes we wish 
to gain the results we are looking for. The changes 
which we observe in the modifications of volume 
and form are chemical occurrences, caused by the ` 
agents which the amalgams are exposed to. If 
a piece of amalgam is enclosed in a dilatometer 
intended for gases, we shall find there the same 
disturbances as in the humidity dilatometer. 
The structural changes to which our amalgams 
are subjected in the mouth are caused by the 
chemical agents, which are in the cavity of the 
mouth. Therefore, we must first study the origin 
of these, and then their effect upon the different 
metals. As is known, the saliva of man, besides 
water, contains matters which are, from the point 
of view taken in this essay, very important as 
diastatic enzymes, including traces of albumen chlo- | 
rides and alkalis, natrium, phosphate of magnesium, ` 
and calcium and also a very little alkalirodanite. 
Where there are certain food-stuffs in the mouth, 
saliva, enzymes, and bacilli, certain products of 
fermentation and other products of decomposition 
arise—according to Flügge—carbonic acid, valeric 
acid, palmitic acid, acrylic acid, crotonic acid, 
glycolic acid, lactic acid, valerolactanie acid, oxalic 
acid, succinic acid, leucin, glycocoll, glutenic 


TABLE SHOWING THE RESULTS OF SOME HYDROSTATIC TRIALS WITH AMALGAM 


Weight In the amalgam is Cm? | Pressure in 
of the Volume |, The : water | the trial 
Trial | amalgam lof SE t pus x | per Cm3 | The name of the amalgam—alloy 
in in Cm i | amalgam 
grammes amalgam |for days Uu werde in kg. 

1 2:2388 0-2128 15710; 12 0-043233 23-496 Crown. 

2 2-3048 0-2193 — 12 0-01368 22-80 Svea. 

3 2:3108 0:2231 — 12 0-017481 22-411 Skandia. 

4 2-1414 0-2088 — 6 0-009814 24:534 Skandia, extra contour. 

4 2-1414 0-2088 — 12 0-012758 24-534 » ae “2 

5 2:4334 0:2278 — 12 0-025461 21-945 | Silver-alloy with copper (Forssman). 
6 2-2429 0-1925 — 12 0-066493 25-974 | Copper-amalgam (Forssman). 

1 2-1026 0-2090 — Il 0-011962 23-918 Alloy III C. 

8 p x 7 y 

2.1072 | 0-1212 Gei 11 0-029703 | 41-255 | Contour (Flagg). 

9 2-1396 0-2010 — 5 0-01592 24-875 | Gold-amalgam (Herbst). 

9 2-1396 0:2010 — 9 0-01592 24-875 3 T 

9 2-1396 0-2010 —- 11 0-01592 24-875 A P 
10 2.9226 0-2176 — 11 0-024357 29.978 | Submarine (Flagg). 
H 2:8377 0-2516 — 11 0-025835 19-873 | Sample true dentalloy, S. S. White. 
12 1:8124 0-1724 — 10 0-017981 29-002 Imperial amalgam (Ash). 
13 2.3534 0:2360 — 10 0-026695 21-186 Century (Gilbert). 
14 2:1282 0:2155 — 10 0-02645 23.203 | Mixed metal-polishing with 50% 

copper (Witzel). 

15 2.3074 0:2120 — 10 0-06132 23-585 


Fellowship (C. de Trey & Co.). 
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acid, asparazinic acid, amidostearic acid, am- 


monia, carbonate of ammonia, sulphate of am- : 


monia, sulphuretted hydrogen, and others. 

On adding a very small quantity of cadmium to 
an amalgam alloy, and after this alloy has been 
exposed only a few days to the mouth liquid, we 
find on the piece of amalgam a golden coat, con- 
sisting of cadmium sulphide, which precipitates 
from the acid solution of sulphuretted hydrogen. 


The same is the case with an amalgam containing . 


zine, a milk-white coat of zinc-sulphide is formed, 
which is readily soluble in a great number of 
acids. Here we have a typical example showing 
us how an amalgam can be destroyed in the mouth. 
'Thus gradually the soluble zine sulphide is washed 
away and the lower parts of the amalgam are acted 
upon in the same way. 
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Besides this, we have to take into consideration 
the mercury evaporation, for, as we have already 
stated, various metal erystals with varying tenacity 
retain the mercury absorbed in the form of crvstal. 

The lines for continuing the investigations in 
this widely extended sphere, as can easily be 
understood, surpass what has been said about it. 
It can be noticed from this report, which is intended 
more as a reference, that in its first part it deviates 
rather much from its title: “The Structural and 
other Changes arising in Connexion with Metals 
used in the Mouth," but I want to point out 
that we must necessarily look out for support in 
modern metallography if we wish to reach the 
standard we are striving for, and the intro- 
duction gives possibly the shortest account with 
regard to it. 


REPORT ON 
THE CHEMICAL CONSTITUTION AND THE PHYSICO- 
CHEMICAL PROPERTIES OF DENTAL AMALGAMS 


By JAMES W. McBAIN, M.A., Pu.D., AND W. A. KNIGHT, M.A., M.Sc. 


BRISTOL UNIVERSITY 


UNTIL recently chemical literature contained no 


data in regard to alloys of mercury with silver and 


tin. Our knowledge of this system was due to em- 
pirical experience in dental practice and to isolated 
measurements chiefly of changes in form and of 
erushing strength. 

Since 1909 the study of these amalgams has 
been prosecuted in the chemical laboratory of 
Bristol University, and the following papers have 
been published on the subject. 

(1) R. A. Joyner, Trans. Chem. Soc., 1911, pp. 
99, 195. 

(2) James W. McBain and R. A. Joyner, Dental 
Cosmos, June 1912. 

(3) W. A. Knight and R. A. Joyner, Trans. 
Chem. Soc., 1913, pp. 103, 2247. 

(4) W. A. Knight, ibid., 1914, pp. 105, 639. 


THE Binary Systems: Silver-Tin, Tin-Mercury, 
Silver-Mercury 

Before passing to the consideration of the 
ternary system silver-tin-mercury, which comprises 
the essential portion of dental amalgams, it seems 
advisable briefly to review our knowledge of the 
binary systems above. 

Silver-Tin. This system has been investigated 
by Petrenko,* and later by Joyner (loc. cit.), and 

* Zeitsch. f. unorg. Chem., 1907, pp: 53, 200. 


the results of Joyners work supplement and 
eonfirm Petrenko's conclusions. 

There is only one compound between the ele- 
ments silver and tin, viz. Ag,Sn, containing 75 
atoms per cent. of silver (approximately 73 per cent. 
silver by weight). All alloys containing a smaller 
proportion of silver, if they are well annealed, 
consist of Ag,Sn and free tin. The compound 
Ag,Sn exists in two polymorphic forms ; one of 
these, a Ag,Sn, is stable at all temperatures below 
232? C., while the other, B Ag,Sn, is only stable 
above 232? C., and hence for our purpose may 
be ignored. 

Tin-Mercury. Our knowledge of this system 
is due in the first place to W.J. van Heteren,* and 
measurements of the solubility of tin in mercury, 
carried out by Joyner, agree well with van 
Heteren's results. There is no compound formed 
between tin and mercury, but the solid separating 
out at any temperature consists of tin containing 
a small percentage of mereury in solid solution, 
while the liquid in equilibrium with that solid 
at the particular temperature considered is a 
saturated solution of tin in mercury. The solid 
tin thus contaminated with mercury is soft and 
friable, and does not harden even on keeping for 
years. 


* Zeitsch. f. unorg. Chem.,.1904, pp. 42, 129. 


294 


Silver-Mercury. According to Reinders * there 
are three compounds, viz. Ag,Hg,, Ag;Hgo, 
Ag,Hg, between silver and mercury, but the 
first mentioned is the only one readily formed, 
and the last has not even been isolated with 
certainty. On the other hand, the compound 
Ag,Hg, is familiar to dentists under the name 
of Arbor Diane. 


THE TERNARY SYSTEM : Silver-Tin-Mercury 


A. Chemistry of Amalgamation. The solid amal- 
gams used for dental fillings are usually made by 
rubbing or shaking filings or turnings of the alloy 
with mercury and squeezing out some of the excess 
of mereury. Amalgams obtained in this way are 
pasty semi-crystalline solids, which harden within 
a few hours, although slight changes of form may 
take place for a considerable time. It is known 
that amalgams obtained from alloys of silver and 
tin may experience changes of volume extending 
over several weeks (see later). 

The hardening of dental amalgams is obviously 
due to chemical change, and it has been shown 
conclusively, in accordance with the data outlines 
above, that the chemical reaction results in the 
breaking up of the compound Ag,Sn in order 
to form the compound Ag,Hg,, leaving all the 
tin in the free state. Here we may emphasize 
the danger of using too much mercury for the 
amalgamation, as excess of mercury, beyond that 
required to convert the silver into the compound 
Ag,Hg,, acts so as permanently to soften the free 
tin in the amalgam, owing to the formation of solid 
solutions of mercury in tin which never harden. 

The investigation of this chemical change was 
carried out by determining the effect produced 
on the liquid amalgam by taking excess of mercury 
and varying amounts of tin and silver. At 
temperatures of 25? C. and 63? C. it was established 
that the composition of the liquid amalgam was 
quite independent of the ratio between the amounts 
of tin and silver. It had the same tin-content as 
was obtained from pure tin, and, further, the 
amount of silver present in it was independent 
of the amount of tin. This shows that in the 
presence of mercury the tin and the silver in the 
alloy undergoing amalgamation cannot be com- 
bined with one another in any way, and therefore 
the products of amalgamation are the same as if 
each metal had been amalgamated separately. 
Hence the solid products of amalgamation with 
excess of mercury are solid solution of mercury in 
tin and Arbor Diane —Ag,Hg,. 

The equation of amalgamation is therefore 

Ag,Sn + 4Hg = Ag,Hg, + Sn, 
and the alloy, which is a mechanical mixture 
ofthe compound Ag,Sn and tin becomes a mixture 
of Arbor Dianæ and tin. 


* Zeitsch. f. physikal, Chem., 1906, pp. 54, 609. 
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Further, it was found that the liquid amalgams 
resulting from unaged filings have the same 
composition as those resulting from aged filings, 
provided that sufficient time is allowed for the 
attainment of equilibrium. Thus the ageing of the 
filings solely retards the initial stages of amalga- 
mation. 

B. The Ageing of Filings of Alloys of Siloer and 
Tin. Dentists have long held that alloys of silver 
and tin, which constitute the essential portion of 
dental alloys, undergo profound changes in their 
properties merely through lapse of time. This 
phenomenon is technically called ‘ ageing," and 
in 1895-1897 Dr. G. V. Black published a classical 
series of researches bearing on the problem. He 
found that fresh filings of these alloys retained 
more mercury immediately after amalgamation 
than filings which had been aged. Ageing could 
be brought about through the lapse of several 
months at ordinary temperature, or by heating to 
100? C. for half an hour either in hydrogen or in 
air. Further, amalgams prepared from fresh filings 
showed quite different volume changes from those 
exhibited by aged filings. 

Much work has been carried out in this laboratory: 
to elucidate the nature of the ageing of these alloys, 
the experimental method of investigation employed 
being essentially the same as that used by Black. 
A weighed quantity of filings is shaken with excess 
of mercury for a definite time. The excess of 
mercury is then squeezed out through chamois 
leather by the application of a constant pressure 
for a constant time. From the weight of the 
resulting amalgam the ratio of the weight of 
mercury retained to that of alloy taken is readily 
calculated. The following Table exhibits the 
results of a few of the experiments performed 
here: 


d 


MERCURY RETAINED BY AGED AND UNAGED 
FiriNGS 


| Ratio of 
| Mercury 


Unaged 
Filngs | 


Aged 
Filings 


Composition of Alloy 


| | 
At. per cent. | Wt. per cent.) Mercury | 


Alloy 


Mercury 
Alloy 


Unaged 
Aged 


1:26 
1:99 
2:10 
1:65 
0:89 
0-88 
0:89 
0:86 
0-77 
0-57 
0:43 


1:18 
1:63 
0-71 
0:84. 
0:36 
0:38 
0:49 
0:52 
0:49 
0-60 
0:45 


1:0 
1:2 
2-96 
2:0 
2:6 
2:4 . 
1:8 
LT 
1:6 
1:0 
1:0 


| 
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It should be remarked that the amounts of 
silver and tin removed by the mercury squeezed 
out are quite negligible. Thus, at room tempera- 
ture, the solubility of silver in mercury is 0-076 
atom per cent., or, expressed in another way, 1 
gramme of mercury can dissolve approximately 
0-0004 gr. of silver. Again, the solubility of tin 
in mereury at room temperature is very approxi- 
mately 1 atom per cent., and therefore 1 gramme 
of mereury can dissolve 0-006 gr. of tin. It will 
be evident at once that there is no appreciable error 
introduced by neglecting the small amounts of 
silver and tin removed by the mercury squeezed out. 

In the preceding Table the composition of the 
alloy is expressed in atomic percentages of silver, 
and also in percentage by weight of the com- 
pound Ag,Sn. The last column exhibits the ratio 
between the amounts of mercury retained by 
1 gramme of unaged and aged filings. A glance 
at this last column shows that ageing depends 
on the percentage of the compound Ag,Sn pre- 
sent in the alloy, being greatest for pure Ag,Sn 
and disappearing entirely for pure tin and for 
pure silver. This indeed is the conclusion arrived 
at after many further experiments, and we must 
therefore regard ageing as being a property 
solely of the compound Ag,Sn present in the alloy, 
due to polymorphism. 

We have examined a number of similar inter- 
metallic compounds such as Ag,Sb, Cu,Sb, Cu,Sn 
in order to see if these also showed this property 
on amalgamation. The values given below show 
that ageing appears to be a unique property of the 
compound Ag,Sn only (see Table below). 


Heated at 184? 
for 14 hour 


| | 
| Freshly Filed | Heated at 100 


for + hour 


- Mercury Mercury Mercury 
Alloy Alloy 
Ag,Sn 2-10 0-71 SS 
AgSb | 1-0 1-0 0-98 
Cu,Sn | 0:56 0:58 0:59 
Cu,Sb | 049 0:57 
| 


A number of other hypotheses have also been 
examined, one of those most closely investigated 
being the suggestion that ageing may be due to 
superficial oxidation. "This hypothesis is extremely 
simple and it is attractive, for it would account for 
the difference between the reactivity with mercury 
of unaged and aged filings. It seems a priori quite 
possible that filings of these alloys might become 
superficially oxidized when they are heated to 
100° C. (even in hydrogen) since it is extremely 
difficult to exclude all traces of oxygen from the 
gas in which the filings are aged. 

We have many facts which disagree with this 


Aa 


quantity of filings of the alloy Ag,Sn. 
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hypothesis, however: Thus the ageing of filings 
is not accompanied by any change in weight, 
although it is accompanied by a change in density. 
It takes place alike on heating the filings in hydro- 
gen, in eoal-gas, in air, or in a vacuum. Ozone, 
moist ozone, hydrogen peroxide and hydrogen 
sulphide do not age filings of the alloy Ag,Sn at 
room temperature. Ageing is not prevented by 
the presence of magnesium in the alloy and hence is 
not due to oxygen contained in the alloy. 
Further, grinding in an agate mortar neither ages 
unaged alloy nor renders aged filings unaged. 
These facts, which have been conclusively proved 
here, clearly render untenable any hypothesis 
which assumes that ageing is due either to super- 
ficial or to internal oxidation. 

Another hypothesis which has been closely 
examined is that ageing may be due to the release 
by annealing of a state of strain produced in the 
alloy by the act of filing. Now alloys of silver and 
tin containing less than 75 atoms per cent. of 
silver can be partially remelted at a temperature 
of about 220? C., i.e. below the transition point 
of a Ag,Sn into 6 Ag,Sn. After cooling, bars ob- 
tained in this way do not differ in appearance or in 
hardness from ordinary bars. We have taken a 
quantity of aged filings of different alloys con- 
taining 10, 20, and 25, atoms per cent. of silver and 
have thus partially remelted them. On filing up 
the resulting bars the filings have given a value 
Mercury 

Alloy 
value for the aged filings from which these re- 
melted bars were obtained. This disposes con- 
clusively of the hypothesis last mentioned, for, if 
the act of filing produced a state of strain in the 


for the ratio practically identical with the 


original alloy, there can be no reason why it should 


fail to do so in the similar alloy obtained after par- 
tially remelting aged filings from the original bar. 

It has also been shown that ageing is not con- 
nected with the transformation of a Ag,Sn into 
B Ag,Sn or vice versa. For details of these 
experiments the reader is referred to the papers 
previously mentioned. 

It has been shown by repeated experiment that 
bars of alloy definitely do not age even after being 
heated to 115? C. for 15 days, whereas filings of the 
same alloy have been proved to be completely 
aged after 20 minutes at 100° C. We have found 
that the density of aged filings of the alloy Ag, Sn 
is slightly greater than that of unaged filings from 
the same bar. By an independent method it has 
been shown that a contraction in volume, amount- 
ing to about 0:4 per cent., occurs on ageing a 
This is 
at last something definite to go on; evidently 
ageing is a polymorphie change taking place in the 
compound Ag,Sn. The puzzling problem remains 
as to why it does not take place until the alloy has 
been filed up. However, the conditions under which 
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it occurs and its extent have now been pretty 
thoroughly elucidated. As was seen above, the 
final result of amalgamation is not affected. 

C. Effect of Higher Temperatures. The study 
of these amalgams at higher temperatures from the 
metallographie standpoint has so far occupied over 
a year and a half of continuous experiment. 
However, the results from the dental standpoint 
may be very briefly summarized. It was necessary 
to investigate the system at higher temperatures 
in order to be sure that the deductions at room 
temperatures were correctly drawn. 

At room temperatures, as has been seen, the 
compound Ag,Hg, is formed in nearly pure con- 
dition on amalgamation with sufficient mercury 
in the ordinary way, practically all the tin separat- 
ing out from the crystals of Ag, Hg, and remaining 
only mechanically mixed with them. 

If amalgamation takes place at higher and higher 
temperatures the Ag,Hg, resulting takes up more 
and more tin in the form of solid solution. This 
effect becomes noticeable between 70? and 90? C., 
and at such temperatures there is a marked 
expansion, which is very slowly reversed on 
cooling. It is surely evident that the practical 
dentist does best to avoid these very real and 
incalculable complications, with their slow after- 
effects of contraction, by taking the simple pre- 
caution of not heating his amalgam. 

D. Addition of Gold. Dentists usually do not 
use alloys of silver and tin alone, but are accus- 
tomed to add at least one other metal in small 
amount to produce a ‘‘ benevolent ” effect, al- 
though there have been no data in existence to 
indicate in what form the other metal is present in 
the amalgam, nor, indeed, whether it is taken up 
by the other constituents at all. We have recently 
used a dilute unsaturated solution of gold in 
mercury for amalgamating the filings of silver-tin 
alloy, and have found that, under these circum- 
stanees, all the gold enters the solid amalgam, 
and practically none is left in the mereury squeezed 
out. 

Four analyses of the gold solution used were 
carried out by wet methods, and gave the following 
values for the concentration of the gold in the 
solution. 

0:077 per cent. by weight 

D:OTO Unis a 

(50777 dui 
0:0767 ,, 
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After the amalgamation of the filings with this 
gold solution, both the solid amalgam and the 
squeezed-out solution were analysed for gold. 
The results of the experiments performed thus 
far are as follows : 

Siloer Filings. (1) Weight of gold solution 
taken for amalgamation — 5:0712 gr.; weight of 
gold in squeezed-out mercury was quite negligible ; 
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weight of gold found in solid amalgam = 0:0032 DP 
whereas weight of gold in the gold solution used 
for the amalgamation = 0:0039 gr. Hence, prac- 
tically all the gold has gone into the solid amalgam. 

(2) Weight of gold solution taken = 47779 gr. ; 
weight of gold in squeezed-out mercury was quite 
negligible ; weight of gold found in solid amalgam 
= 0:0086 gr., also showing that nearly all the gold 
has gone into the amalgam. 

Tin Filings. No gold was obtained from 
2:4962 gr. of squeezed-out mercury. The gold 
was found in the solid amalgam. 

Filings of Ag,Sn. No gold was obtained 
from 1:2929 gr. of squeezed-out mercury, From 
8:8058 gr. of amalgam the weight of gold 
obtained = 0:0060 gr. Now in this experiment 
7:5978 of gold solution were used for the amalga- 
mation, and this weight of solution contains 
0:0059 gr. of gold. Hence in this case also all the 
gold has gone into the solid amalgam. 

The significance of even these few experiments 
is at once grasped if it is recalled that here gold 
is being extracted by the solid amalgam from a 
mercury solution which is unsaturated with respect 
to gold. This is conclusive evidence that gold does 
either combine with, or form solid solution with, 
tin and mercury as well as with silver and mercury, 
and to this extent its presence in dental amalgam 
is justified from the chemical standpoint. Further 
experiments should lead to a precise knowledge of 
the combinations here involved. 

E. Volume Changes. These should be dis- 
cussed under two totally distinct headings. The 
first is the total difference in volume between 
the initial constituents and the ultimate hardened 
amalgam ; the second is the volume change, if 
any, taking place after the dentist has intimately 
mixed the alloy with mercury and is about to 
insert it in the tooth. 

The former of these is a matter of comparative 
indifference to dentists, except that it indicates 
the extreme limits as well as the direction of 
possible volume changes. They may be calcu- 
lated from the known densities of mereury, tin, 
and Ag,Sn, which are the only initial constituents 
of silver-tin amalgam, and from the densities of 
Arbor Dianz, tin, and mereury dissolved in tin, 
which are the only final products. The following 
Tables exhibit the results of a series of such calcu- 
lations for 1 gr. of Ag,Sn taken in each case with 
different amounts of mercury : 

A considerable, almost alarming, 
results in eoery case. 

It is of interest to point out that the Tables 
show the contraction for all cases in which 
mercury is not taken in excess of that required 
to form Ag,Hg, (1'812 gr. Hg to 1 gr. Ag,Sn). 
Considering, first, alloys of the composition 
Ag,Sn, it is at once evident that under these 
conditions the contraction is directly proportional 


contraction 


2 
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TOTAL VOLUME CHANGE ON AMALGAMATING ONE GRAMME OF UNAGED Ag;Sn AT 20° C. 


Total 


Hg taken Vol. of initial Ag,Hgı AgsSn Sn Tin amalgam Total Con- 
alloy z formed unacted on formed formed final vol. traction 
g. e.c. Ge GG g. e.c. g. CC, g. e.c. g Gë, e.c. e.c. y 
1:2 0-0887 | 0-1020 | 0-1907 | 1:684 | 0-1243 | 0:338 | 00345 | 0-178 | 0-0244 | — — 0-1832 10-0075 | 3:94 
1:4 0-1033 | 0-1020 | 0:2053 | 1-965 | 0:1451 | 0-227 | 0-0232 | 0-208 | 0-0286 | — —— 0-1969 | 0-9084 | 4-10 
1:6 0-1180 | 0-1020 | 0-2200 | 2-245 | 0-1657 | 0:117 | 0:0119 | 0:238 | 0.0327 | — — 0-2103 | 0-0097 | 4-41 
1-812 | 0-1337 | 0-1020 | 0-2357 | 2-543 | 0-1877 | — BEN 0:269|0-0370| — — 0-2247 | 0:0110 | 4:67 
EN 0:1476 | 0-1020 | 0:2496 | 2-543 | 0-1877 | — — -— BEE 0-457 | 0:0516 | 0-2393 | 0:0103 | 4-13 
E 0:1623 | 0-1020 | 0-2643 12-543 | 0-1877 | — a —— — 0-657 | 0-0664 | 0-2541 | 0-0102 | 3:86 


Data used in constructing the above Table : 
Density of Hg at 20? C. 
Sp. volume of Ag,Hg, . : 
Sp. volume of unaged Ag,Sn . 
Density of tin à : : 
Sp. volume of tin amalgams 


13:546 

0-0738 

0-1020 

7-28 

0-113 and 0-101 respectively. 


TOTAL VOLUME CHANGE ON AMALGAMATING ONE GRAMME OF AGED Ag,Sn AT 20° C. 


Total 
initial | 
vol. 


AgsHg4 


Hg taken Be 


g. ce. 
1:684 | 0:1243 


1-965 | 0-1451 | 0-227 


2-245 | 0-1657 
2-543 | 0-1877 
2-543 | 0:1877 


| 2:543 | 0:1877 


AgsSn 
unacted on 


g. e.c. 
0-338 | 0-0341 
0-0229 
0:117 | 0-0118 


Sn Tin Total 
formed amalgam formed | final vol. 


Con- 
traction 


of 


g. c.c. g. c.c c.c. c.c. y 
0-178 | 0:0244 | — — | 0-1828 | 0-0069 | 3-64 
0-208 | 0-0286 | — — |0-1966 | 0:0077 | 3-77 
0:238 | 0:0327 | — — | 0-2102 | 0-0088 | 4-02 
0:269 | 0-0370 | — —  |0-2247 | 0:0100 | 4-26 

— —  |0-457 | 0:0516 | 0-2393 | 0-0093 | 3-74 

"um —  |0-657 | 0-0664 | 0-2541 | 0-0092 | 3:50 


The data used in the construction of this Table are the same as those used in the last Table, except that the specific 


volume of aged Ag,Sn is 0:1010. 


to the amount of mercury taken ; if, for example, 
0:906 gr. of mercury be taken, which is half 
the amount for Ag,Hg,, the contraction is just 
half that shown for 1:812 gr. of mercury, 
whether with aged or unaged alloy. Again, if 
2 gr. of tin are also present, i.e. if 3 gr. of 
silver-tin alloy containing 24:3 wt. per cent. of 
silver be taken, the contractions for each case 
shown in the Tables are unaltered (for 1 gr. of 
this alloy the contraction is one-third of those 
amounts). Similarly for 1 gr. of 50 atomic per 
cent. alloy the contractions are two-thirds of those 
shown in the Table. Thus, as long as there is no 
excess of mercury the contraction for 1 gr. 
of Ag,Sn contained in the alloy is that shown 
in the Table, the extra tin appearing only as un- 
altered ballast. 

So much for the total possible volume change 


under the first heading. It is evident that these 
would be the actual changes observed in the 
remotely conceivable case where the amalgama- 
tion took place only after insertion into the tooth. 

Every case occurring in dental practice must 
be intermediate between no volume change and 
the extreme changes indicated in the Table above. 
This will depend upon how nearly the amalgama- 
tion is completed before insertion. We have 
observed almost all intermediate cases up to the 
two extremes of 0:2 per cent. and 2 per cent. Our 
investigation is as yet incomplete, as we have 
only carried out twenty-nine experiments up to 
the present, and subtle experimental difficulties 
have caused much delay. 

The method employed in studying these volume 
changes under the second heading has been to 
amalgamate the alloys under various conditions 
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and then insert them into a glass dilatometer 
filled with an organic liquid, the movement 
of the liquid meniscus in the capillary tube of 
the dilatometer being observed until it became 
stationary. The dilatometers were kept immersed 
in a thermostat at 25° C. 

After the first few experiments deep mercury 
seals were employed around the ground-in stoppers 
of the dilatometers in order to prevent the possi- 


bility of leakage, but finally ground-in joints were 


given up and only sealed-up dilatometers were 
used. Allthe earlier results were then discarded. 
The chief difficulty has arisen from the high solvent 
power which some organie liquids exhibit for 
air. 

In every single case a contraction has been 
observed, ranging from several per cent. with 
careless amalgamation to a fraction of 1 per cent. 
in the most favourable cases of thorough amalga- 
mation. 

Aged amalgams, with or without excess of mer- 
cury, contract much more than unaged amalgams. 
This is reasonable, for ageing means retarded 
initial amalgamation, leaving more of the amalga- 
mation to take place in the tooth, with the 
inevitable accompanying contraction. This is in 
spite of the fact that aged alloys are slightly 
denser than unaged alloys. 

A few typical results are given in the following 
Table. In every case but one 2:64 gr. of alloy were 
mixed with mercury on a watch-glass and stirred 
for five minutes; thereupon the amalgam was 
worked on the hand for a further five minutes 
and placed in the dilatometer, which was filled 
with the liquid indicated. In the last experi- 
ment of the Table the amalgamation was allowed 
to take place simply by shaking together the 
alloy and mercury in the dilatometer; this 
resulted in the greater contraction shown. The 
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only times here tabulated are the times elapsing 
till constant volume was attained. 

It is conceivably possible that there may be an 
intermediate stage of amalgamation with either 
aged or unaged alloys, or in both cases; the 
greater contraction observed with aged filings 
might seem to indicate that this intermediate stage 
is different for aged and unaged alloys. If so, 
the equation given previously would represent 
only the initial and final stages of amalgamation. 
We propose to investigate this question more fully. 
We hope, however, that in the above we have laid 
a sound foundation for the study of dental alloys 
and their amalgams. 


SUMMARY: 


(1) Mereury forms no compound with tin ; and 
the amalgam, which is a solid solution, remains 
permanently soft. 

(2) Silver readily forms only one compound with 
mercury, namely Ag,Hg,, Arbor Diane. 

(3) No compound of silver with tin exists other 
than Ag,Sn. 

(4) The ageing of alloys of silver and tin is neither 
connected with superficial oxidation, nor is it a 
case of annealing after mechanical strain. It is 
a property solely of the compound Ag,Sn contained 
in the alloys; it retards the initial stages of 
amalgamation, but does not affect the final pro- 
ducts. 

(5) When mercury is added to a silver-tin alloy 
the compound Ag,Sn between silver and tin is 
broken up, the silver combining with the mercury 
to form Arbor Dianæ, Ag,Hg, the excess of tin 
remaining in the free condition as such. Any 
excess of Ag,Sn remains untouched. 

(6) At higher temperatures different rela- 
tionships hold, for the Ag,Hg, forms solid 
solutions with tin, and thus appreciable but slow 


CONTRACTION OF SILVER-TIN AMALGAMS AFTER AMALGAMATION 


Silver-tin alloy Mercury taken Liquid Time Contraction 
D HI SE RER ee ee 
20 at % Ag excess glycerine 3 days 0:595 
20 at % Ag excess paraffin oil 3 days 0-695 
20 at 95 Ag no excess glycerine 2 days 0-89, 
60 at 95 Ag excess paraffin oil 2 days 1-695 
60 at 95 Ag excess glycerine 6 days 0:9% 
60 at % Ag no excess paraffin oil 2 days 03% 
60 at % Ag no excess glycerine 2 days 0:395 
60 at 95 Ag no excess xylidine 6 days 2:2% 
60 at % Ag no excess glycerine 3 days 1-196 
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expansion occurs, which is very slowly reversed 
after cooling. 

From the above the following seems established 
beyond all reasonable question : 

(1) Dental amalgam alloys containing less than 
50 per cent. of silver are chemically just as resistant 
in the mouth as those containing more silver, since 
in every ease a mixture of the same products 
(Ag,Hg,, Ag,Sn, and Sn) results. However, an 
unaged silver-tin alloy must contain between 50 
and 60 per cent. of silver in order that enough 
of the surplus mereury can be squeezed out (see 
first Table); such limits, of course, no longer 
hold if mereury and alloy are mixed by weight. 

(2) The worst possible error in the mixing of a 
dental amalgam is to have present mercury in 
excess of the proportion required to form Ag,Hg, 
with the silver present (i.e. a weight at most 2-4 
times as great as the silver present), since this mer- 
eury will attack the free tin with the formation of 
permanently soft tin amalgam. It is obviously 
just as important that such excess should not 
occur locally—e.g. at the surface of a filling, due to 
the manipulation while inserting in the tooth.* 

The following points should therefore be 
emphasized in this connexion: (a) Enough 
silver must be present to combine with all the 

* See Dental Cosmos, vol. xlix, 1907, p. 1105. 


mercury taken, to form Ag,Hg,. (b) If a silver- 
tin alloy too rich in tin be employed, the mechani- 
cal retention of this injurious excess of mercury 
(even after squeezing out as much as possible) 
becomes a certainty; this is readily demonstrated 
by weighing the alloy before and after amalga- 
mation. (c) Whilst, if all the mercury is locked 
up in the form of Ag,Hg,, it is chemically extra- 
ordinarily resistant and inert; on the other hand, 
when excess of mercury is present, in the softened 
tin, it exists in very available form and must tend 
to produce salivation. 

(3) Heating the pestle and mortar used for 
amalgamation, or heating a dental amalgam, 
should be avoided, as introdueing slow after- 
changes of volume. These are at present in- 
calculable, although they certainly exist, 

(4) In every case amalgams of silver-tin alloys 
contract for some days after amalgamation. This 
contraction is far greater when the amalgam has 
been imperfectly mixed. It is also greater for 
aged alloys, since here amalgamation is retarded. 
It is not so much the number of minutes which 
have elapsed since the amalgam has been mixed 
that diminishes the contraction in the tooth 
as the time during which it has been actually 
and intimately worked by the dentist before 
insertion. 


PAPER ON 


X-RAY OBSERVATIONS ON ABSCESSES, CYSTS, AND 
ROOT RESECTIONS 


Bv C. A. ACHNER, Pnz.D., Mac. Pharm. (VIENNA), L.D.S. ENG. 


DENTAL RADIOGRAPHER TO GUY’S HOSPITAL, LONDON 


GENTLEMEN.— The object of my paper is to give 
you some X-ray observations on various cases, 
and to show you the great importance of X-raying 
more frequently. 


X-RAY OBSERVATIONS ON ABSCESSES 


I have the opportunity of studying hundreds of 
‚cases by means of X-rays, and have come to the 
conclusion that the greatest amount of toxæmia 
is caused by quiescent abscesses, cysts, and those 
pyorrhea cases where very little pus can be 
squeezed out, but where the absorption goes on 
through the lymphatics. 

CASE No. 52.—Skiagraph No. 1. Patient 
suffered from indigestion and backache for the 
last few years. 

On X-raying a cystic cavity was found around 
one abutment of a bridge, and an abscess cavity 


The patient had the bridge 
The treatment con- 


around the other. 
made about ten years ago. 


No. 1 


sisted of removing the bridge and root abutments, 
and examining pus and cystic fluid bacteriologi- 
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cally. A growth of pneumococcus and M. catar- 
rhalis was obtained, a vaecine prepared, and the 
patient treated with the same. The improvement 
in health was a very rapid one. 

CASE No. 105.—Patient, an athlete, felt very 
run down, and could not understand why his daily 
exercise did not benefit him as formerly, he seemed 
to be in a very toxie condition. 

The skiagraphs No. 2 clearly show the cause of 
his trouble, and you will see the abscesses around 


No. 24 


the abutments of the bridges, and the hidden 
fractured roots, also the absorption of the alveolus 
due to the overhanging crowns. 

In case of No. 21, skiagraphs No. 3, you can see 
the condition of the mouth of a farmer who came 
to the hospital to obtain relief for his sore gum. 
The skiagrams show you that the bone is in a fairly 
good condition considering the septic condition of 
the mouth. In spite of this extreme sepsis, pus 
welling out and being swallowed, the patient was 
in very good health, neither joint affection, heart 
disease, nor indigestion troubled him, his only 
discomfort was the sore gum. 

Now this is a case of marked sepsis, but the 
actual absorption and amount of intoxication 
must be small, as his health was little affected. 

I could enumerate a great number of cases in 
which patients with apparently exceptionally clean 
mouths suffer from toxemia as evidenced by 
heart disease, rheumatoid arthritis, etc., which 
when examined by X-rays, invariably show the 
same conditions as mentioned previously, namely, 
alveolar abscesses under most abutments of long 
bridges, and underneath the latter sometimes 
hidden fractured and abscessed roots, and always 
advanced rarefaction of alveolus due to the more 
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or less septie condition arising from the difficulty 
of keeping the bridges clean. 

Just as a gonococcal infection of the urethra 
may cause arthritis in the knee joints, so may a 


No. 34 


No. 3c 


streptococcal infection in the mouth cause arthritis 
of any joint. 


X-Ray OBSERVATIONS ON CYSTS 


The darkness of the shadow on the skiagram 
indicating an abscess cavity depends entirely on 
the degree of the bone lesion and the amount of 
bone still intervening between it and the film ; the 
dark area indicating a diminished density. 
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If the shadow appears very dark on the skia- 
gram without any sign of bone structure in it, one 
can deduce that there is either only a very thin 
layer of bone still present, its structure being 
covered by pus, or that there is no bone at all. 

The presence of a distinct outline is always a 
sure indication of a cyst, but its absence does not 
exclude it, because we must consider the extent 
and the situation of the cystie cavity and its 
extension in the direction of least resistance. 

CASE No. 39.—Skiagraph No. 4. You can see 
here at once the cause of the cyst formation 


No. 4 


and even guess the age of the patient when the 
accident happened, by the incompletely formed 
rootapex. In these cases thecyst always extends 
far beyond the tooth that actually caused it. 

CASE No. 160.—Skiagraphs Nos. 5A, bB. You 
wil notice a very dark shadow with a distinct 
sharp outline. On operating, the outer wall was 
found absorbed to parchment thickness, whilst the 
bone on the palatal side was slightly thicker, and 
in the region of the floor of the nose and antrum 
the bone had disappeared entirely. 

It is interesting to note that although teeth are 
displaced by cysts, their blood and nerve supply 
are very seldom entirely cut off so that they are 
usually alive and respond to heat and cold. I 
find that the bone destruction due to abscess 
cavities or cysts is always more extensive and of 
more rapid progress in the maxilla than in the 
mandible, on account of the greater density of the 
latter. 

In my experience cysts are more common in 
the maxila than the mandible. They appear 
more frequently in the incisor region where they 
are mostly due to traumatic injuries of the teeth ; 
in the premolar region to septic roots; in the 
third molar region to the impaction of these 
teeth. . 


X-RAY OBSERVATIONS ON Root RESECTIONS 


A knowledge of chronic apical periodontitis is 
very important on account of the frequency of its 


occurrence, and its common termination in large 
abseess cavities, from its liability to produce 
empyæma of the antrum, and from its being the 
precursor of dental cysts. 

It is of the greatest importance to read a skia- 
graph correctly, especially in cases of chronie 
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apical periodontitis, as it enables us to determine 
the extent of the bone lesion and thus prevent 
unnecessary waste of time by treating with drugs 
where a radical operation should be performed. 

On X-raying cases of long-standing chronic 
apical periodontitis, I find that the treatment with 
drugs brings about very little reduction in the 
dark area appearing on the skiagraph indicating 
the bone lesion. 

If the shadow is only very slight and the bone 
structure still noticeable around the root apex, the 
chronic inflammation has not caused any marked 
destruction of bone, but if, on the other hand, the 
shadow is fairly dark and shows a diffused or a 
sharp outline, the case is then past treatment with 
drugs and only extraction or apical resection 
would be of any use. 

The advantage of root-resection is not only the 
saving of the tooth, but also the complete removal 
of the degenerated tissue, and it thus prevents 
further trouble. 
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In cases where the skiagraph shows only a fairly 
well-marked shadow, and the history of a standing 
sinus is given, I invariably find on resecting root 
apex a small pea-sized granuloma. 

My present experience teaches me that it is of 
but little use to perform an alveolotomy or simple 
removal of outer wall of the alveolus. I am of 
the opinion that it is far better after removal of 


No. 6 


the outer wall of the alveolus to resect also the 
root apex and to remove the degenerated tissue 
behind it. My reason for this statement is that 
the root canal terminates in several branches at 
the root apex (as Professor Fischer has often 
mentioned in his works).* These small branches 
still contain the putrified remains of the pulp, 
which is the real cause of most chronic abscesses. 
Further, the root apex is usually rough and bare 
of periodontal membrane. 

The alveolar bone around it is also: absorbed, 
and therefore the presence of the root apex could 
not possibly increase the stability of the root. 

There are several indications showing when one 
can perform the apical resection with success, and 


No. 7 


I.propose enumerating a few cases with their 
short histories. 

I. Cases of Palatal Abscesses.—Skiagraph No. 6. 
'These cases of palatal abscesses show that extrac- 
tion alone, unaecompanied by free opening and 


* Deutsche Monatsschrift für Zahnheilkunde, April 
1911. 
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euretting of the cavity does not cure this con- 
dition, but root resection combined with curetting 
would have saved the tooth. 

II. Cases of Foreign Bodies at the Root Apex. 
Skiagraph No. 7 shows the presence of a bristle 
which caused a big cystic cavity ; this tooth could 
have been saved had root resection been performed, 
in which case the bristle could have easily been 


No. 84 No. 8B 
removed and the cystic cavity at the same time 
curetted. 

Case F. B. 103.—Skiagraphs Nos. 8A, 8B. 
Patient suffered for several years from chronic 
abscess around |12; he complained of great sus- 
ceptibility to catarrh with occasional swelling 
around the nose and below the eye; he told me 
that various drugs had been tried, even carbolic 
acid pumped through the apex of the root, but 
the abscess would not heal up permanently. 

I performed apicectomy of |12 and removed 
a fairly large granuloma and bristle. The patient 
rapidly improved in health, and the latest skia- 


No. 9 


graph, nine months after treatment, shows you 
that the cavity has been filled with new bone. 
‘Patient K., 105—skiagraph No. 9—suffered 
for the last six years from an abscessed condition 
of the 21|. The teeth were treated for a con- 
siderable time, and finally sealed up with gutta- 
percha points, which you will see from the 
skiagraph have passed beyond the apices. 


x 
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I treated this case by resection of the apices 
and removal of the granuloma. 

III. Root Hesection in Case of Fractured Apex. 
CASE S., No. 18, met with an accident at football 
several years ago, and at the time fractured the 
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x 


No. 108 


root apices of the central incisors, as you will 
notice from the skiagraphs. 

I resected the roots and scraped the abscess 
cavity, which extended on the right side as far as 
the nasal cavity and antrum. The skiagraphs 
Nos. 104, 105, show you the condition before and 
after treatment. 

IV. Root Resection in Cases of Crowns and 
Bridges. (CASE B., 110—skiagraphs No. 11— 
suffered from chronic abscess around 3. 


You will see a fairly dark shadow, but you will 
also notice the presence of bone structure appear- 
ing in the skiagraph. _ 

On performing resection of the apex, I found 
that the outer wall of the alveolus was almost 
entirely absorbed, and after the removal of a 
granuloma and using a finishing bur, a well- 
defined cavity as if swaged out was the result. 
The bone structure in the shadow was due to the 
remaining layer of bone on the palatal aspect. 

It is far more satisfactory to resect the apices of 
crowned teeth right up to the pin, rather than to 


attempt the removal of the post by drilling 
around it, thereby risking the perforation or the 
splitting of the root. 

V. Root Resection in Cases of Cysts. Teeth 
causing a dental cyst, if otherwise in good condi- 
tion, can be saved by means of apical resection. 

CASE E. B., No. 106.— Patient in falling from an 
omnibus seven years ago concussed her lower 
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incisors. Soon afterwards they appeared to be 
loose, and she complained of gnawing pain. Six 
years later, the patient suffered from an extensive 


No. 124 
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swelling in the sublingual and submaxillary 
regions, also from swelling of the face. 

On X-raying I found a cystic cavity extending 
below the lower incisors. (Skiagraph No. 124.) 

After fixing the incisors by means of a splint 
(skiagraph No. 12B) I resected their roots, 
removed the cyst, and packed the cystic cavity. 

The skiagraphs Nos. 12A, 128, show you the 
past and the present condition. 
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Case No. 124.—Patient suffered from great 
pain in the premolar and canine region, and felt 
very much run down. 

On X-raying, I found abscesses round both 


premolars, the one of the first premolar even 
extending behind the apex of the canine, which 
tooth was alive. 

The case was treated with various drugs without 
It was then proposed 


any permanent success. 


No. 13B 


that I should resect the case, and in doing so I 
found a cystic cavity extending behind apex of 
canine, and far back along the outer wall of nasal 
cavity, which was entirely absorbed. 

In order to remove the cyst entirely, I also 
resected the apex of the canine tooth. 

Skiagraphs Nos. 134, 13B, show the past and 
present condition. = 

The patient then regained her usual good health 
and is now able to make full use of the three root- 
resected teeth. 

VI. Root Resection for treating Sinus on Chin. 
Case F. M., No. 116. Patient suffered from a 
sinus on the chin for three years. (Photo No. 144.) 
On skiagraphing I found the presence of an 
abscess around the apex of both lower central 
ineisors; the crowns, however, were in perfect 
condition. (Skiagraph No. 148.) 
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The explanation for the death of the pulps can 
be traced to the patient's habit of biting thread 
with her teeth. 

I resected the apices of the central incisors, and 
the sinus healed up quickly. The patient has 
experienced no further trouble, but has greatly 
improved in health. 

The skiagraphs Nos. 148, 14c, show previous and 
present condition. i 

` VII. Apicectomy in Children, where the Root 


No. 14c 


No. lds . 
Apex is not completely formed, owing to Traumatic 
Injury. Root resection is of the greatest value in 
those cases in which the incisor teeth of children 
have been killed before the roots have been fully 
formed. 

The only other way of treating these cases is to 
extract the tooth, and thereby condemn the 
young patient to wear a denture. 

Case No. 312.—About three years ago, a 
patient, aged fourteen, had a silicate filling inserted 
in 1. Some time later she experienced pain, and 
eventually the tooth died. 

She was then treated for chronic abscess, but 
without any satisfactory result. 

The decay of the crown extended beyond the 
neck of the tooth. The crown was excised, the 
root restored with amalgam, later crowned, and 
finally the apex was resected right to the pin of 
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the crown. The patient ever since has had the 
full use of the crown and is free from pain. 

The skiagraphs Nos. 154, 15B show the past and 
present condition. 

The following cases will show you the great 
importance of removing the entire root in extrac- 
tion, and of also scraping out the granuloma or 


No 158 
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abseess cavity, and thus preventing further 
complications such as necrosis, suppurating cysts, 
or sinuses. 

Skiagraph No. 164 shows cysts caused by frac- 
tured root which was left behind. 

Skiagraph No. 16B shows cyst continuing to 
extend even after extraction of tooth. 

Patient gave following history : 

- Two years ago he had a very swollen face, the 
6| was subsequently extracted. The swelling 
never disappeared entirely, but varied in size 
from time to time. 

When I saw the patient, he complained of dull 
pain in region of o and continual discharge of 
pus. The general health was seriously affected. 

In summing up my X-ray observations on 
abscesses, cysts, and root resections, I would like 
to emphasize the following points : 

(1) The great importance of X-raying more 
frequently, in order to ascertain the condition of 
alveolus and hidden abscesses. 

(2) The darkness of the shadow on the skia- 
gram indicating an abscess cavity depends entirely 
on the depth of the bone lesion and the amount of 
bone still intervening between it and the film. 

(3) One can diagnose a cyst from a granuloma 
on a skiagram by the shadow being of greater 
density, more defined regular outline, and the 
tendency sometimes to displace neighbouring 
teeth. 


(4) The great importance of removing the entire 
root in extraction, the scraping out of abscess 
cavities, or removal of granulomata, in order to 
prevent suppuration, formation of sinuses or 
cysts. 


(5) The presence of a shadow around the root 


No. 164 
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apex, and the history of a sinus, is sufficient to 
denote the presence of a granuloma. 

(6) The correct way of reading skiagrams 
enables one to determine the extent of the bone 
lesion, and thus to prevent waste of time by 
treating with drugs when a radical cure ought to 
be effected. 

(7) A tooth causing an abscess cavity or a 
dental cyst, if otherwise in good condition, can be 
saved by means of apical resection. 

In conclusion I must thank Mr. M. F. Hopson 
for the great help he has given me in preparing 
this paper, Dr. Eyre for the kind permission to 
publish some of his cases, and to the dental staff 
of Guy's Hospital for their kind assistance in 
obtaining material. 
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PAPER ON 
THE HARDENING OF METALS AND ALLOYS 


By T. MARTIN LOWRY, D.Sc. Lono., F.R.S. 


Or all the properties which metals possess none is 
more valuable than the property of hardness. 
The term is:perhaps rather a vague one, covering 
as it does such diverse qualities as : 

(1) mineralogical hardness, or resistance to 
scratching ; 

(2) rigidity, or resistance to bending ; and 

(3) strength, or resistance to crushing ; 


but these are so often associated together that it. 


is not always necessary to distinguish which 
quality is chiefly in question. Hardness combined 
with brittleness is occasionally an ideal combina- 
tion, e.g. in abrasive materials such as diamond 
and carborundum, which must possess great 
mineralogical hardness to enable them to scratch 
and wear down hard materials, but must be 
readily splintered so as to produce a constant 
supply of fresh cutting edges. More usually it is 
desired to combine hardness with toughness and 
to produce a material which is not easily deformed, 
but which if deformed will suffer a very large 
change of shape before finally breaking down. An 
excellent illustration of this almost ideal combina- 
tion is found in manganese steel : 


Fe — 99:2 per cent. to 98:35 per cent. 
Mn = 0'6 per cent. to 1:0 per cent. 
C= 0'2 per cent. to 0:65 per cent. 


This alloy is so hard that it cannot be machined 
with any ordinary tool, but has to be planed with 
a grindstone and drilled with a blowpipe. It 
possesses remarkable strength : the test-specimen, 
for which I am indebted to Sir Robert Hadfield, 
carried a load of seventy-two tons per square inch 
before it finally snapped. But under very heavy 
loads it is one of the most ductile forms of iron ; 
its extension before breaking was not less than 
60 per cent. on a length of six inches, i.e. a six-inch 
rod was actually drawn out to a length of ten 
inches before it snapped. 


ARTIFICIAL HARDENING OF METALS 


A few metals are naturally very hard: but 
immense importance attaches to the fact that 
metals which are naturally soft may be hardened 
artificially in at least three ways, namely : 

(1) By alloying ; 

(2) By heat-treatment ; 

(3) By mechanical working. 


HARDNESS PRODUCED BY ALLOYING 


The most ancient method of producing hardness 
was undoubtedly by alloying. Long before iron 
and steel tools could be manufactured the discovery 
was made that copper could be hardened by the 
addition of tin, thus bringing in the ** bronze age ” 
and giving to mankind its first metallic tools. 
The addition to iron of 1 per cent. of carbon has 
been used consciously or unconsciously, at least 
from the times of Homer, to convert soft wrought 
iron into steel, but the modern steel-maker has at 
his disposal a large number of other elements, 
silicon, manganese, nickel, chromium, tungsten, 
and finally vanadium, which enable him to 
produce results which would have been deemed 
ineredible even half a century ago. 

Arnold has given the following data for the 
composition and properties of turning tool steels 
from 1740 to 1912. 


Huntsman's Mushet's Modern 
carbon steel | tungsten steel ` tool steel 
1740 1870 1912 

0% : . | 12 tol-4 | 1:5to 2:0 | 0-5 to 0:8 
BIS ; ~ | 0:10,,, O15 | 0-1, 06 70725075 
Mn d ; 0 Tee 08 1:5 5,4 20 0 EOS 
Ni : À E 6-0 5, 1004 12 5:222 
Cr . i — 0:0, 1:0 | 2:5 ,, 6-0 
Ne : 4 — — 09:0 5 2-0 
Relative output 16 216 — 
in cubic inches — 


The earlier "" self-hardening ” steels would take 
off 216 cubic in. before breaking down as against 


16 cubic in. for a pure carbon steel. The newer 
self-hardening steels will take off nearly four 
times as much, and can be used on materials 
which would not be touched by the pure carbon 
steels. 

The extraordinary effects produced by the 
addition of mere traces of vanadium are shown by 


Arnold as follows : 


(1) Carbon Steel 


CFE ER : . 1 per cent. l per cent. 

UPS SENIL 0-99 
Yield point . 35 tons 65 tons 
Tensile strength ewer: S6 
Elongation . 10 per cent. 7 per cent. 
Reduction of area . 10 = 8 A 
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(2 

(iu . 

Ni 

Mer e 
Yield point 
Tensile strength 
Elongation . 
Reduction of area 


(3) 


) Nickel Steel 


0-25 per cent. 


3:3 » 


26 per cent 
53 E 


Chrome Steel 


0-25 per cent. 
3:3 HI 
0:20, + 9s 

50 tons. 

68 ,, 

17 per cent. 
36 


LEI 


C 0-25 per cent. 0-25 per cent. 

Cr 1 4 1 z 

No Nil. ÄR, 
Yield point 27 tons 40 tons 
Tensile strength dk BB 5 
Elongation . 36 per cent. 26 per cent. 
Reduction of area . 55 M 53 + 


The vanadium acts in much the same way as 
tungsten, but is about twenty times as efficient, 
producing an increase of strength with very little 
diminution of ductility. 


HARDENING BY HEAT-TREATMENT 


The hardness of certain alloys may be increased 
greatly by heat-treatment. This is most familiar 
in the case of steel, which may be hardened by 
chilling, softened and rendered tough by annealing, 
or rendered both hard and tough by tempering, 
ie. by chilling first and afterwards annealing 
partially. Similar effects may be produced in a 
few other alloys, but these are quite exceptional. 

The explanation that is conventionally given 
in the case of carbon steel is that the y-form of 
iron, which is only stable above 895?, is much 
harder than the «-form, which is stable from 766° 
downwards ; carbon dissolved in the molten iron 
is retained to the extent of 1-2 per cent. in the 
crystals of solid y-iron and extends the range of 
stability of y-iron from 895° down to 690°, thus 
making it much easier to fix this form by sudden 
chilling; at the same time, as carbon is not 
retained by «-iron, it must be thrown out in 
separate crystals of graphite or of carbide (Fe,C), 
when the iron changes from the y- to the «-form ; 
the time required for the segregation of the 
carbon provides a further opportunity of fixing 
the metastable y-iron by sudden quenching. 

How far this clear and simple explanation of 
the hardening of steel can be regarded as adequate 
at the present time will be discussed in a subsequent 
paragraph. 


HARDNESS PRODUCED BY MECHANICAL 
WORKING 


Nearly every one who has had experience in the 
aetual working of metals is familiar with the fact 
that metals become hardened by “ cold-working," 
and must be softened repeatedly by “ annealing ” 
if the working is to be continued without produc- 
ing fracture. This is well known to be the case 
in wire-drawing, in roling and hammering, and 
even in the much gentler process of swaging, and 
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finally in the remarkable process of “ spinning." 
Even gold, the most malleable of metals, becomes 
erisp and hard when rolled into foil, but loses this 
quality when annealed at about 250?; hard- 
worked gold has even been suggested, and I 
believe actually tried, as a material for making 
surgical knives. . Soft brass becomes highly elastic 
by cold-working, and in this form is used regularly 
for the manufacture of springs, e.g. in large gongs 
such as are constructed for use as fire-alarms : on 
a small scale, a brass wire hammered flat provides 
one of the most convenient of home-made springs. 
Even copper wire is very elastic when hard-drawn, 
but becomes quite soft again after annealing. 
This can be shown very effectively by winding a 
spiral spring, heating the central portion and, after 
coiling, pulling:the ends, when the centre pulis out 
whilst the remainder of the spring remains coiled. 


HARD CoPPER IS ALWAYS METASTABLE 


It should be noticed that the hardening of 
copper by cold-working differs from the hardening 
of steel by heat-treatment, in that it is a proeess 
which never takes place spontaneously, but only 
by the expenditure of much mechanical energy. 
At all temperatures, right up to the melting-point, 
the soft form of copper is stable and the hard 
form ** metastable." In the case of steel contain- 
ing 0'9 per cent. of carbon, on the other hand, the 
hard form ‘becomes stable above 690°, and may 
be fixed by quenching from above this tempera- 
ture, whilst quenching from a lower temperature 
merely fixes the soft form, which is stable at all 
temperatures below 690?. 

The fact that hard copper is metastable (even 
at ordinary temperatures, when it appears to be 
quite permanent) may be proved by a very simple 
experiment. A small battery is constructed with 
hard and soft copper as the two electrodes and 
copper sulphate as the electrolyte. On closing the 
circuit a current will flow in such a direction that 
the hard copper electrode dissolves, whilst an 
equal quantity of copper is deposited on the soft 
electrode. | 

Apart from some such device, the cold metal is 
too rigid to change in any way at atmospheric 
temperatures. At a temperature of 250? the 
mobility of the particles has increased so much 
that softening can take place spontaneously ; but 
it is still so slow that a considerable time is required 
to soften the metal completely. The softening 
becomes more and more rapid as the temperature 
is raised, until at a red-heat it becomes almost 
instantaneous. 


BEILBY’S THEORY or THE HARD AND SOFT 
STATES OF METALS 
The phenomena which depend on the hardening 
of metals under mechanical working are very 
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diverse, including as they do all the puzzling 
problems which have been encountered in study- 
ing the properties of metals strained beyond the 
elastie limit, e.g. the effects of alternating stresses, 
elastic fatigue, deformation, and flow. All these 
observations remained in isolation and without 
any coherent explanation until about ten years 
ago, when Beilby put forward a theory of the 
* Hard and Soft States in Metals " * which threw 
a flood of light on a vast array of obscure pheno- 
mena and enabled them to be viewed for the first 
time as parts of a well-built scientific structure. 

Stated as.simply as possible, Beilby's theory 
suggests that when solids are strained beyond the 
elastic limit the crystalline structure is in part 
destroyed, giving place to an amorphous or glassy 
state to which the hardness of the strained 
material is due. 'The chaotic arrangement of 
the molecules in the amorphous state destroys 
al the natural cleavage-planes of the crystal 
and eliminates all possibility of deformation by 
slipping. 

But whilst the amorphous or glassy form of the 
metal is thus harder than the crystalline, it is less 
stable. The chaotic arrangement of the molecules 
is identical with that which exists in the liquid, 
and, like other glasses, the amorphous metal may 
in fact be regarded as overcooled liquid, metastable 
at all temperatures below the melting-point. As 
soon as the molecules become sufficiently mobile 
to rearrange themselves, they revert to the regular 
marshalling which is characteristic of all crystals. 
and the annealed metal becomes soft and crystal- 
line, 


THE SURFACE SrRUCTURE.OF METALS 


Beilby's theory of the internal structure of 
hard-worked metals was based upon a careful 
experimental study of the only part of a metal 
that is available for microscopic examination, 
namely, the surface.[ He found that even in a 
brittle metal such as antimony the furrows pro- 
duced by rubbing with emery were not rough and 
jagged, but smoothly rounded like the furrows left 
by the brush in the semi-fluid paint on a badly 
painted door. In a soft metal such as lead, the 
furrows are actually resolved into drops as if 
pulled together by surface tension, and resemble 
in appearance the streaks produced by drawing 
an oily brush across a piece of wet glass. 

By rubbing transversely across the emery- 
furrows with chamois-leather, the furrows may 
be filled up with flowed material, but this is less 
stable and more readily soluble than the under- 
lying crystals, and when etched away with 
potassium cyanide reveals the furrows lying under- 
neath. Occasionally, when the metal contains 

* Paper read before the Faraday Society, June 9, 1904. 


t “ The Surface Structure of Solids," Hurter Memorial 
Lecture, Jour. Soc. Chem. Ind., November 15, 1903. 
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hollows or.air bubbles of suitable size, these 
become covered with a film of amorphous material, 
drawn across by the polishing, and not supported 
by any crystalline material underneath. 

These observations show that the surface of a. 
metal, when gripped by a polishing agent, loses its 
crystalline form and becomes for the moment 
amenable to surface tension, just as if it had been 
liquefied. The “flowed ° (but no longer fluid) 
films are metastable relatively to the unworked. 
portions of the metal, and can be seen to undergo 
recrystallization when annealed. "There can, there- 
fore, be little doubt that, so far as the surface is 
concerned, the cold-working of the metal and the 
destruction of its crystalline character are identical 
processes. 


GRANULAR STRUCTURE OF HARD-WORKED METAL 


Beilby has observed repeatedly that hard- 
worked metal, when the surface-film has been 
removed by etching, shows a granular structure. 
This can be explained readily by assuming that 
the changes which have been observed to take 
place at the surface of the metal are repeated 
when slipping occurs in the interior. As slip- 
bands are developed in the crystals layers of hard 
glassy metal are formed along them, and slipping 
is compelled to take place along a fresh plane 
until the crystals have become broken down into 
minute granules, embedded in a resistent matrix 
of the glassy form. 

Beilby's conception of the way in which the 
crystals of a metal become broken down by 
working is shown in Figs. 1 and 2 of his paper.* 


FoRMATION OF AMORPHOUS LAYERS DURING 
CRYSTALLIZATION 


Rosenhain has extended Beilby's theory by 
suggesting that when a metal crystallizes, the 
boundaries between the crystals are occupied by 
layers of amorphous material. He suggests as a 
cause for their failure to crystallize the fact that 
coming under the influence of two competing 
systems of forces, they escape from the control 
of both and remain amorphous. This view is 
supported : 

(1) By the fact that metal in small crystals, 
which contains a larger total area of bounding 
surfaces, vaporizes more rapidly than coarsely 
crystalline metal in which the bounding surfaces 
are of less area. 

(2) By the fact that slip-bands are always 
arrested at the boundary of a crystal and seem 
quite unable to cross the limiting films.T 

By this extension of Beilby's theory Rosenhain 


* Phil. Mag., Aug. 1904, pp. 263-264. 

t “ Metals, Crystalline and Amorphous,” read before 
the British Association at Birmingham, September 1913, 
and reprinted in Engineering. 
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has found an explanation of a further range of 
observations, but it is important to notice that it 
contains a novel assumption, namely, that amor- 
phous material may under some conditions resist 
the process of annealing and persist at tempera- 
tures far above the annealing temperature. 


FORMATION OF AMORPHOUS MATERIAL 
DURING QUENCHING 


Another extension of Beilby’s theory has been 
made by Edwards and Carpenter in a paper on 
“ The Hardening of Metals’ read before the Iron 
and Steel Institute in May 1914. They suggest 
that the remarkable hardness of chilled steel is 
due to the fact that the solid solution of carbon in 
8-iron, which is known as Austenite, becomes 
twinned by its conversion into Martensite: the 
formation of twinned crystals under the stress of 
quenching involves a great deal of slipping, with 
formation of amorphous films and consequent 
hardening of the mass. The suggestion is in- 
genious, but it must be remembered that pressure 
alone has no influence on crystalline form, and 
that it is only actual deformation accompanied 
by shearing which can be invoked as a cause for 
the production of amorphous films. 


en 


HEyn’s WORK ON STRAINED METAL 


It should be noted that Beilby’s explanation of 
the hardening of metals as due to a definite change 
of state has not been accepted at all generally on 
the Continent. Professor Heyn, who delivered 
the May lecture on * Internal Strains in Cold- 
Wrought Metals," to the Institute of Metals on 
May 12, 1914,appears to regard it as an unnecessary 
complication. 

Heyn has devised a beautiful method of deter- 
mining the internal strains in cold-drawn bars by 
turning off or drilling out successive layers and 
measuring the changes of length produced thereby. 
If the layer was in tension the bar expands when 
this is released ; if in compression it contracts. 
The intensities of these internal forces may be 
very large, reaching to twenty-four tons per sq. in. 
in niekel steel and ten tons per sq. in. in brass, or 
in other units, 3800 atmospheres in nickel steel 
and 1500 atmospheres in brass. Sometimes these 
forces are so great as to cause the metal to crack, 
either spontaneously or on dipping into mercury. 

The existence of these forces and their dis- 
appearance on annealing cannot be disputed, and 
Heyn appears to think that they are sufficient to 
account for the hardness of the cold-wrought 
metals, and that no other explanation is necessary 
or desirable. The mere existence of internal 
forees is of itself no explanation of increased 
hardness: a strained metal may indeed be 
expeeted, under many conditions, to be more 
fragile and in every way weaker than the 


unstrained metal. ut it is possible that, without 
any change of phase, a material which is being 
strained severely may show an increased elasticity 
as compared with that which is observed under 
smaller tensile or compressive forces. Heyn's 
observations are, however, utterly incapable of 
interpreting the beautiful micrographic observa- 
tions which Beilby has made, not only on a great 
variety of metals and alloys, but also on trans- 
parent substances such as calcite and sugar ; 
whilst, therefore, they may perhaps provide an 
additional explanation of the hardness of strained 
metals, they cannot be used even tentatively as 
the basis for a criticism of Beilby’s theory in its 
broad general aspects. 


THE HARDNESS OF CHILLED STEEL 


It has been suggested above that the hardness 
of chilled steel depends on the presence in it of a 
hard y-iron containing carbon (or carbide) in 
solid solution. This explanation is, however, 
severely limited by the fact that alloys in which 
the iron is entirely in the y-form as Austenite 
are but little harder than pure iron. The chief 
feature of hard steels is the incipient breaking 
down of these solid solutions into free iron and 
free carbide. It has therefore been suggested by 
McCance * that the strain set up by incipient 
recrystallization in the solid metal is an essential 
factor in producing the extreme hardness which 
characterizes so many alloys of this type. 


METALLIC FILINGS AS COLD-WROUGHT 
METAL 


There can be little doubt that filing is a very 
extreme form of cold-working. Cold-wrought 
particles are continually removed by the file, 
leaving a fresh surface to be removed in the cold- 
wrought state. Experimental confirmation of 
this view has been obtained by the author, in 
conjunction with Mr. R. G. Parker, B.Sc., a 
Research Scholar in Dental Metallurgy in Guy’s 
Hospital Dental School, in an investigation of 
«The Density of Metallic Filings," and of the 
changes produced by annealing them at 80^, 
100°, 180°, and 240? C. It is a remarkable fact 
that hard-working, even when it takes the form 
of hammering or rolling, decreases the density 
of the metal. A similar change is produced 
by filing, which decreases the density in the same 
way as wire-drawing; but on annealing the 
filings these usually revert to the density of the 
original ingot. 

The phenomena which wo have observed are 
somewhat complex, but we anticipatethat they may 
all find an explanation on the lines set out above. 


* « A Contribution to the Theory of Hardening," Iron 
and Steel Institute, May 1914. 
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In particular, we are convinced that the extra- 
ordinary differences between “aged” and “ un- 
aged " filings of silver-tin dental alloy must in- 
clude certain effects due to the fact that the 
latter are in a cold-wrought condition, and per- 
haps very largely in the amorphous state. The 
larger absorption of mercury by the unaged 
filings appears to find some analogy in the 
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case of filings of pure copper, and may be related 
to the extraordinary power of absorbing gases 
which Merton * has observed in reduced copper, 
but which is completely destroyed by heating to 
the annealing temperature (250?) given by Beilby 
for hardened copper. 


* Trans. Chem. Soc., 1914, pp. 105, 645. 


. SECTION V 
Dental Prosthesis 


DENTAL PROSTHESIS 


PRESIDENTIAL ADDRESS 


I REGARD it as a great honour that I should have 
the privilege, on behalf of Section V, of offering 
a sincere and cordial welcome to the members 
of the Congress interested in the subject of dental 
prosthesis. The time and place of our meeting 
are appropriate and significant. In regard both 
to our methods of teaching the subject of dental 
prosthetics, and the practice of the art itself, we 
are at the parting of the ways. The preceptorial 
system of instruction of the mechanical side of 
our work, which up to a few years ago was the 
only available system, has now for a time been 
confronted with the rival method of hospital 
instruetion. "The process of evolution will gradu- 
ally bring about the survival of the fittest, and 
the deliberations of this Congress will doubt- 
less help forward true progress. The subjects 
which have been selected for the presentation of 
reports are suggestive, and provide evidence of 
the awakening of the scientific spirit in the domain 
of dental mechanics. If ever there was the dis- 
position to belittle the importance of the mechani- 
eal side of our profession, that view can have no 
acceptance tó-day, as we reflect how the researches 
of our scientific confréres have paved the way to 
certitude and exactness in our methods of pro- 
cedure, and made possible the improvements 
which attest our substantial progress in the work 
of prosthetic dentistry. 

It is noteworthy that, while our section deals 
with the mechanical side of our profession, the 
material which comes before us for discussion 
concerns itself largely with the scientific basis on 
which this art must rest. This is in keeping with 
the progressive spirit which, happily, is strongly 
in evidence at the present time in regard to all 
_ our prosthetic work. In every department there 
is evidence of a disposition to examine the founda- 
tions of our art, and see that they are firmly fixed 
in natural law. Notably this is so in regard to 
the three subjects which will come duly before 
us in the form of * Reports." The æsthetic and 
anatomical arrangement of artificial teeth has been 
revolutionized by the patient and scientific in- 
vestigation of this problem. 


At the present time every fresh advance is 
followed by the keenest and most critical interest. 
This attitude of mind of the profession is different 
from that of the period when Bonwill had a vision 
of a new era given to him, and when, unfortunately, 
his message fell on deaf ears ; and now when the 
awakened and alert minds of the profession seem 
to have this problem within measurable solution 
we shall not forget to honour the memory of the 
man who held aloft the banner of progress when 
the great mass of his professional brethren was 
indifferent or hostile. 

In our own country we have had a number of 
men who have each contributed something to the 
general stock of knowledge on this subject, and 
we are glad that we have many of them present 
with us to-day. 

As in human history, so in dental progress, 
every fresh advancement centres round the work 
of individual men, and in the report on cast metals 
this section will be invited to deal with the new 
problems in cast metal made urgent by the in- 
vestigations of Dr. Taggart, whose name must 
ever be honourably linked with this work. 

In the report which our colleague, Mr. Gabell, 
will present to you, relative to partial dentures, 
matters are dealt with of the greatest importance 
to the everyday work of the dental prosthetist, 
and incidentally comparison is inevitably invited 
between plate and bridge work. The discussion 
of the principle of the retention of partial dentures 
opens out questions which have been so far 
touched only on the fringe in our textbooks; 
this is also true in reference to the hygienic results 
in the wearing of dentures. 

These are all questions as well as the subject- 
matters of the papers which you will be invited 
to discuss in this section, and I anticipate with a 
good deal of confidence that the result of your 
deliberations will be a notable advance in the 
science and art of prosthetie dentistry. 

It has seemed to me not inappropriate that I 
might at this meeting and in this address invite 
your attention to the subject of the principles 
of adhesion in edentulous cases. You will doubt- 
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less agree with me that great advances have been 
made in artificial teeth provided for us by the 
manufacturing houses. For æsthetic and practical 
purposes they are infinitely superior to anything 
we have seen before, and we welcome very much 
the results of the work of those who, in the matter 
of colour, are perfecting the artificial products. 
But neither teeth true to nature in colour, nor 
arranged anatomically true to nature, is sufficient 
to ensure success. Even such products of the 
dentist's art may be failures if the patient is not 
able to retain them, in the various movements of 
the jaws in speaking and eating. The subject is 
one which has not been sufficiently dealt with in 
textbooks, but I should like to make acknowledg- 
ment of the value of the chapters on this subject 
in Dr. Wilson's admirable work on Dental Pros- 
theties, while the recently published methods of 
the Greene Brothers embody the results of work 
which marks a very distinct era in the methods 
of impression taking. 

It is doubtful if our knowledge of the principles 
concerned in the retention of full dentures has 
kept pace with progress already indicated, while 
the practice as to the methods of obtaining im- 
pressions of the mouth is so varied, and opinions 
so conflicting, that it is worth while to introduce 
the subject to this meeting of experts in the 
confident expectation that discussion will em- 
phasize the foundation principles on which we 
must proceed. 

Accepting Dr. Wilson's conclusions, there are 
two principles which may be utilized for the 
retention of dentures—adhesion by contact, and 
atmospheric pressure, i.e. suction ; it is important 
that we should ask ourselves what part these two 
forces play in the problem, and how far each may 
be utilized by the dentist to produce a satisfactory 
result. 

The term atmospherie pressure (or suction) as 
usually applied, and as used, I think, by Dr. Wilson, 
has reference to the vacuum it is sought to obtain 
by the formation of a hollow chamber or the 
application of a soft rubber dise (of the Rauhe 
type) on the palatal side of an upper denture, or 
by the provision of a hollow space or suction 
chamber on the same surface 

The common use of these aids is evidence of the 
want of capacity of the dentist. 

An authority of great experience has declared 
that ** vacuum chambers are not needed, no matter 
what the condition of the jaws"* and while one 
may hesitate (perhaps because of incapacity) to 
accept this literally, their use, except under ex- 
ceptional and direst necessity, is to be deprecated. 
In tbe cases where they act the most tenaciously, 
they do the most harm to the tissues, and by reason 
of their action and the consequent drawing down 
of the soft tissue, they soon cease to be of value. 

* Haskell's * Manual of Plate Work," p. 11. 
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‘ The sooner, therefore, we get away from all 
such devices and work towards securing a close 
and uniform adaptation of the dentures to the 
tissues upon which they rest, the sooner we shall 
be contributing to the successful wearing of 
artificial dentures." * Are we then to conclude 
that attention to the principle of ** adhesion by 
contact ” will generally be sufficient to bring about 
a successful result ? Our efforts must undoubtedly 
be to this end, but to those of us who can look 
back upon many years of experience it will not 
be difficult to recall cases of upper dentures worn 
by patients which had long ceased to fit, but which 
were retained in position—and of cases made to 
replace these ill-fitting dentures which fitted but 
which obstinately refused to stay up. 

There are three great purposes which the dental 
Prosthetist should seek to accomplish in dealing 
with edentulous cases. 

(1) The dentures should so closely and evenly 
fit the surface they cover in the mouth that the 
greatest advantage may be taken of the principle 
of ““ adhesion by contact." | 

(2) The relation of the periphery of the dentures 
to the movable tissues of the mouth should be 
such that the muscular forces exerted in speaking 
and eating do not displace the dentures, while 
at the same time contact of this movable muscular 
tissue with the periphery of the plates is main- 
tained during the varied movements of eating and 
speaking. 

(3) The principle of leverage should be so recog- 
nized in the anatomical arrangement of the teeth 
in the dental arches, that the forces at work in 
mastication are utilized to retain rather than 
displace the dentures. 

It is chiefly in regard to the second of these 
purposes that I would wish to emphasize some 
points which I think are important, but which 
have not as yet received general recognition. And 
I candidly say at the outset that my observations 
are more applicable to the case of the edentulous 
upper, for while the same principles need to be 
applied to the lower edentulous mouth, and when 
so applied are distinctly helpful, yet the problem 
of the edentulous lower is one of so much per- 
plexity and diffieulty that its solution is not so 
easily and surely solved. And in the lower jaw 
especially the problem is a greater one than that 
of retention, for here we have to deal not only 
with a narrow base on which to rest the denture, 
but with sensitive areas which resent the pressure 
and movement which the wearing of a denture 
occasions. 

An upper denture, accurately fitting the palate 
and gums, is not necessarily tenaciously retained 
in the mouth with ease and certainty. This is 
admittedly true of dentures made to mouths with 


* Dr. H. J. Goslee, 4th International Dental Congress 
Proceedings, p. 160. 
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prominent gums, where the front teeth are directly 
fitted thereto without any intervening vulcanite. 
'This is true, too, of cases impinging so definitely 
on ligaments and muscles that the force exerted 
in mastication and in speaking is so great as to 
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Fig. 1. Mandible with sharp points which will 
resent pressure. 


displace, the denture. It is demonstrably true 
of those dentures where the peripheral surface does 
not reach up to, or extend out to, the movable 
muscular tissue, so as to provide for absolute 
exclusion of air, all through the varied movements 
of this tissue, in speaking and eating. 

The vital principle of denture retention is that 
the edges of the plate must always remain in 


Fig. 2. Mandible showing extreme absorption. The 
menial foramina may be seen on the surface of the 
dental arch. 


contact with the pendant muscular tissue, so 
that air is always excluded, for the moment 
this tissue is disengaged from the peripheral edge 
of the plate it is no longer sustained. 

It seems as if, after all, the principles of atmo- 
spheric pressure come in and can be utilized. So 
far back as 1880 Balkwill, in his work on Mechani- 
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cal Dentistry, accepted this principle in his state- 
ment that : 

** There will be a self-regulating suction chamber 
formed wherever the withdrawing force tends to 
separate part of the plate from the surface of the 
gum. before any of the margin separates... . 
This sort of vacuum has the further advantage 
of being self-acting, using no more atmospheric 
pressure than is absolutely necessary, which, when 
the strain is taken off by the closure of the teeth, 
immediately ceases to act." * 

The amount of retention which can be obtained 
when advantage is taken of this close relation of 
the plate to the muscles will vary with the quality 
of the tissue on which the denture rests, and the 
saliva which provides the contact between the 
two surfaces. In favourable cases a weight of 


Fic. 3. Suction by Balkwill. 


about eleven pounds can be suspended to an upper 
denture before the muscles give away and air is 
admitted, and the denture falls. The fitting of the 
denture becomes a matter of the first importance, 
necessitating not only a general. knowledge of 
muscle attachment, but a particular knowledge 
of the peculiarities of each case. 

The nature of the edges of the dentures becomes 
also a matter of moment. If continued contact 
with the muscle is to be maintained, then a narrow 
edge would often be insufficient, for the muscles 
would the more readily move outwards and awad 
from the edge, and so air would be admitted, any 
it will be found desirable and necessary, therefore, 
to construct our dentures with the edges so 
rounded that the muscles can fall over and around 
them without leakage of air. 

At the labial edge a thick edge is seldom tolerable, 
but the principle of the round edge can be secured 
(in the case of a vulcanite denture) by grooving 
the denture immediately below the edge, and so 
making it the more possible for the muscular 
tissue to cling round the edge and so maintain 
air exclusion. 

In the case of very small upper jaws this 
principle of extension to reach muscular contact 

* Balkwill, * Mechanical Dentistry," 1880, p. 58. 
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can be utilized to considerable advantage. In 
many narrow mouths the face itself is not neces- 
sarily narrow, and the lips and cheeks fall well 
away from the dental arch. In such cases the 
extension of the edge of the buccal and labial 
edges of the plate to meet these muscles. and 
provide contact is absolutely necessary, while 
the further advantage is obtained of a broader 
base to resist the displacing leverage always at 
work. 

The sealing of the denture at the region where 
the buecinator muscles are inserted is very neces- 
sary. Very commonly this cheek muscle instead 


Fos, 4 AND 5. Rounded and extended edges to 
maintain muscle contact. 


of resting closely against the gum tissue is arched 
away from it, and provides a condition favouring 
entrance of air. This is so not only in narrow 
mouths but even in many very wide mouths 
where the close relation of this muscle to the 
dental arch might be expected to obtain. 

To obtain with accuracy the ideal impression 
the individual mouth must be carefully examined, 
and its special characteristics noted. No two 
mouths are alike, for they differ not only in size 
and shape, but in the density or otherwise of the 
mucous tissue, and in the quantity and quality 
of the mucous and salivary secretions. 

How are we to obtain the “ perfect impression ” 
we perceive to be so essential ? 

The trays made for us by the manufacturing 
houses for edentulous cases are mostly unsuitable, 
and especially is this the case in relation to the 
handle of the tray. 

: Trays made specially for the case in hand are 
the best, and so made, not only can the handle 
be made correct for the special case, but the size 
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of tray generally can be so arranged that only 
a minimum quantity of impression material is 
required. 

The relation of the tray in the mouth should be 
such that the lips are able to retain their normal 
relation even when the: tray and its contained 
material are placed in the mouth. 

Impression Maierial. Modelling composition, 
gutta-percha, and plaster of Paris are the three 
impression materials at the service of the dental 
surgeon.  Gutta-percha is quite unsuitable for 
edentulous cases, and the choice for such work is 
therefore limited to impression material (of the 
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Fig. 6. Plaster impression unduly 
displacing tissues. 


type of Stent and Kerr) and plaster of Paris. 
It is no part of my purpose to minimize the value 
of plaster of Paris, which, I think, has an important 
place as an impression material, but I am not in 
agreement with the statement * that ‘ plaster of 
Paris is the only impression material which 
possesses the properties giving assurance of 
an accurate copy of the parts in their normal 
condition." 

A plaster impression may fail very greatly in 
reproducing the normal relation of attached 
muscles to the dental arches. 

I should like here to make acknowledgment of 
the important work of the Greene Brothers of 
America in the science and art of impression 
taking. Some of us have been reaching out to 
these truths for some few years, but to them the 
greatest honour is due for their pioneer work, 
and to the brother still living it must be a great 
satisfaction that they have helped forward so 
notably the progress of scientific prosthetic 
dentistry. 

* Turner, “ Textbook of Dental Prosthetics,” p. 329. 
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A possible objection to the general use of 


impression compound would be in the case of 


upper dentures having a definite undercut, 
labially and buccally, for the difficulties of ob- 
taining impressions of both undercuts in such 
cases with composition are great. With such 


Fia. 7. Impression taken with ordinary 
tray in the ordinary manner. 


possible exceptions, I think that impression com- 
pound gives the surest means of obtaining the 
best impressions and securing the adhesion of the 
denture. 

The great advantage of composition over plaster 
of Paris is the possibility of correcting the fit of the 
impression and softening the edges of the impres- 
sion and reintroducing it into the mouth, then 
by so-called ** muscle trimming," as advocated by 
the Greene Brothers, allowing the delicate attach- 
ments of muscles to accurately reflect themselves 
in the impression. No one who has noted 


the comparison with impressions taken in the. 
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ordinary manner with composition, or even with 
plaster of Paris, can fail to be convinced of the 
value of these improved methods. 

By these methods we are able to secure an 
impression which will give us an accurate model 
of the mouth. 'The nature of the impression 


Fia. 8. Impression after muscle trimming. 


material is such that, used in the manner 
indicated, just sufficient pressure is obtained in 
the soft tissues to ensure a. sealed contact, 
which will remain notwithstanding the varied 
movements of the mouth and associated parts. 
The impression itself can be tested in the mouth 
for adhesion, and if this is unsatisfactory it 
can be corrected. If the attachment of muscles 
is so low on the dental arches as to exert a force 
suffieient to displace the denture, this can be 
ascertained by trial when the impression is in 
the mouth, and the necessary freedom given by 
softening and retrial in the mouth until adhesion 
is complete and continuous. 


REPORT ON 
ARTICULATION AND ARTICULATORS 


By DOUGLAS GABELL 


THE benefits that one hopes to get from articu- 
lators are : 

(1) more efficient masticating power ; 

(2) greater steadiness of the dentures ; 
and it is hoped that this may be secured before- 
hand in the laboratory and not by readjustment 
after the dentures are finished. 


It is not essential that the dentures should 
exactly imitate the pattern of natural teeth, 
even the patient's own. It is probable that a 
denture which did so would fail in both the 
requirements mentioned above, because : 

(1) Dentures are very differently fastened to the 


jaws. 
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(2) The jaws and adjoining tissues have altered. 

(3) The patient’s habits of biting may also have 
changed. 

But to be highly efficient, dentures must be 
adapted to work in harmony with the movements 
possible to, better still the movements habitual 
to, or easily learned by, the particular patient. 

The problem is to study the movements of 
mastication and the shape of the teeth so as to 
learn their mechanism well enough to 

(1) pick out the points that are useful and can 
still be useful under the new conditions ; 

(2) know how to modify other points to adjust 
them to these conditions ; 

(3) enable us to invent new points that will 
better serve our purpose under the new conditions. 

Although the movements of opening and closing 
the mouth have been carefully studied, yet the 
movements of mastication have ‚been very much 
neglected. A few statements founded on sub- 
jective sensations, a few deductions from the 
wear marks on the teeth (probably not caused by 
mastication at all), and some entirely imaginary 
descriptions, not founded on any scientific evi- 
dence at all, are about all that we have. ' For all 
the many statements as to how the teeth move 
during mastication there is very little scientific 
evidence. 

From the shape of the natural teeth it has been 
deduced : 

(1) That the food is pounded and ground as in a 
pestle and mortar, and the flat worn teeth of the 
old, and of the Australian aborigines and others, 
are quoted as proof. 

(2) That the food is sheared, as with scissors, 
and the overlap of the incisors and canines are 
pointed to. 

(3) That the food is pierced by blunt points 
impinging on flatter surfaces. 

(4) That the food is torn by being held at some 
parts and pierced and stretched by the inter- 
digitating cusps. 

The first method only is easy of imitation by a 
denture; to utilize the other methods needs 
delieate adjustments of curves and slopes to 
accurately match the patient's peculiar movements, 
and also a foundation for the denture adequately 
to resist the stresses produced ; we shall need: 

(1) Tecth of a pattern suitable for the functions 
we intend them to perform. 

(2) Means of ascertaining the movements the 
patient will make. 

(3) An articulator capable of clearly indicating 
those movements on the plaster casts. 

It is contended by some that as good results can 
be obtained by setting up short cusped teeth on a 
slab bite and finally adjusting the denture in the 
mouth with the aid of articulating paper and 
grinding wheels. 

This may be quite true in cases where the 
foundation is unable to bear lateral thrusts and 
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the occlusion is variable and uncertain, as in 
some old people, but it is untrue in the great 
majority of cases. 

It is contended by some that the task is too 
difficult for human skill and ingenuity, that 
articulating is impossible. I acknowledge the 
difficulties but deny the impossibility. 

Some are content with the improvement gained 
by a nearer approach to the average movements 
afforded by  unadjustable articulators. There 
is some advantage gained by their use in very 
many cases, and such dentures should require less 
adjustment in the mouth, but those who are 
content with such an approximation will often be 
tempted to do more than the machine warrants, and 
will so get into trouble, and, from lack of study of 
the variations of the jaws and their effects on the 
action of the teeth, they will be unable to unravel 
any difficult cases, and are not very likely to know 
enough to ease a bite down to work smoothly 
without cutting off all the useful cusps needed for 
better mastication. 

The teeth for many partial cases and for crown 
work might well be exact reproductions of natural 
average teeth both in size and shape. On full 
dentures modifications in size and form from the 
natural patterns are usually necessary, partly 
because of the altered foundation, and also to meet 
the imperfections of the articulators and their 
accessories. 

l think only one articulator (Luce's) which 
attempts to reproduce the movements of the 
teeth during mastication, by directly measuring 
those movements, has been put on the market. 
He gets the patient to actually bite into a plastie 
material placed in the situation of the missing 
teeth, and then, from that record and any remain- 
ing teeth, construets guiding surfaces so that the 
casts may be moved exactly as the jaw was, 
without any other measuring of the patient, or any 
heed as to what the condyle is doing, or where it 
is situated. 

It is the simplest and most ideal method for 
partial cases and cases where the dentures are well 
fixed ; I have myself constructed several articu- 
lators on the same lines, but I have failed to get 
any practical results, either from my own machines 
or Luce's, because of the difficulty of making 
aecurate guides of sufficient strength from such 
delicate indications. The theory is good but the 
practice too difficult. I hope others will follow it 
up with better success. 

The common method of ascertaining the move- 
ments of the jaw is to make a record of the move- 
ments of the condyles, and of a conventional point 
just anterior to the incisors, in both the vertical 
and horizontal planes, during the opening and 
closing and extreme lateral movements of the jaw 
(not during mastication), and to measure the 
angles and distances of the occlusal plane to these 
points. 
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Professor Gysi's newest recording apparatus is 
the most complete yet produced, and gives three 
of the four measurements ; at least it would do 
so if it were rigidly constructed (which it is not), 
and if it could be attached to any other than 
edentulous lower jaws. I hope he will correct 
these merely mechanical but fatal flaws in a clever 
apparatus. 

The fourth—the incisor movement in a vertical 
plane—is of great importance and has not been 
measured, as far as I know, by any body for use in 
an articulator. 

In Professor Gysi's scheme it is fixed arbitrarily, 
or perhaps I should say from practical necessity, at 
a much lower angle than usually occurs in nature. 
Mr. Shaw provides a choice from two paths, both 
more akin to nature than Gysi’s. No machine 
provides for an exact imitation of the natural path 
nor for rational modification of it. 

All the articulators, except Luce's, are designed 
to copy the movements of the teeth by constructing 
a model lower jaw with condyles that move over 
model articular surfaces in the same manner as in 
nature, and the newer ones also have a guide path 
in the incisor region, intended to imitate the natural 
path of the lower incisor, or a conventional modi- 
fication of it. | 

In all of these it is essential that the plaster casts 
be fixed in the apparatus at the correct position 
and correct angle, and measuring instruments are 
provided for this purpose. All require that the 
bite shall have been correctly taken. 

| The movements of mastication with a too close 
or too high bite are not natural, and the records 
for setting the articulator will be correspondingly 
out, and in some cases the movements are very 
widely different for small changes in the height of 
the bite. Also the opening and closing move- 
ments of an articulator are usually mere rotation 
round some fixed centre (Mr. Shaw's articulator is 
an exception), and rotation is not the normal way 
of opening and closing the mouth, nor is it likely 
to be the way of bringing the casts from a wrong 
bite to a correct one. 

The facility with which working parts can be 
made to follow a segment of the arc of a circle, and 
the ready means of altering such a path by shifting 
the centre of rotation, has tempted all the con- 
structors of articulators io presume that the jaw 
also works in this way, and so we hear of centres 
of rotation and *'balancing points ” which are 
supposed to exist in nature—there are even quarrels 
as to the exact positions of such centres—and 
elaborate calculations as to the effect on the shape 
of the articulating surfaces of the teeth from the 
alteration of their position in different individuals. 
Yet in nature no fixed rotation point for any 
masticatory movement has been proved either in 
the vertical or horizontal plane; indeed exact 
researches tend to show quite the reverse, viz. 
that the movements are eccentric and variable, 
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that, even in the simple opening and closing of the 
jaws, the upward and downward paths of the teeth 
are dissimilar, so that one should distrust all 
rotation movements in an articulator as being 
more likely to be approximations dictated by 
convenience for construction than true reproduc- 
tions of natural movements. 

An articulator designed to imitate the move: 
ments of the teeth by forcing the condyle to take 
a path which is known to be possible to it, as 
proved by the recording apparatus, even when 
further limited by a limitation of the incisor point 
to another recorded or invented path, still leaves 
a very wide range of movements possible to the 
teeth ; and the articulator does not indicate which 
are the natural ones, for a patient may chew by 
backward and forward movement of both con- 
dyles simultaneously, or alternate protrusion and 
retrusion of each condyle, or by repeated protru- 
sion and retrusion of one conyle only, and yet be 
quite an ordinary eater. He may masticate by 
a series of straight blows from quite a wide range of 
starting-points having different angles of incidence 
to the occlusal plane ; or he may strike to many 
different occlusal positions ; or he may tear or 
shear his food by sliding various tooth surfaces 
over each other in any of several different direc- 
tions. 

The modern articulators do not help you to 
select the method preferred by the patient, but 
they should enable you to provide a nuniber of 
methods which he may or may not adopt, and 
which the denture may or may not be able to 
execute, according to its support on the jaws, and 
they should be able to indicate how to set the teeth 
to suit any particular habit which you have been 
able to notice as customary to the patient. They 
should in all cases indicate how you. may construct 
a denture that will not tilt nor drag, whatever the 
patient may do when no food is between the 
teeth. 

Good modern articulators do so help us by 
indicating, within a small range of error, what 
movements of all the other teeth must accompany 
any definite movement of any one tooth over its 
articulating path. 

The guides for determining that first articulating 
path have not yet been rationally stated ; the 
factors are : 

(1) The degree of accuracy obtained in (a) 
measuring, (b) reproducing the natural movements 
of the teeth. 

(2) The pattern of the occluding surfaces of the 
artificial teeth. 

(3) The quality of the resistance to vertical and 
lateral stresses offered by the denture. 

(4) The strength of the various parts of the 
denture. 

(5) The skil of the 
denture. 


patient in using the 
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Mr. Morton (Penrith) : This section of dental 
prosthesis has occupied my attention for some 
years, and the more I have studied the question 
the more I perceive the difficulties appertaining 
to it. Since the time of Bonwell and Walker we 
have had anatomical articulators, some good, 
some indifferent. 

To my mind, a workable anatomical articulator 
should be simply constructed, and at the same 
time be efficient for our daily work, otherwise 
difficulties arise which only baffle the novice, 
and he, consequently, puts the instrument aside 
as unworkable. I think articulators with fixed 
condyloid paths are more suitable than movable 
ones, and for this reason : in the case of movable 
condyloid path articulators where the angle is 
fixed by means of the patient protruding the 
mandible, it is more than likely it is fixed wrongly. 
It is very difficult for a patient to protrude the 
mandible only 4 mm., and if it be protruded 
more than this a wrong angle is secured, for in the 
articulation of dentures only 4 mm. of the path 
can be used, and at that point the angle is from 
42? to 45°, whereas at, say, 6 mm. the angle is 
quite different. 

I may state here definitely that no artificial 
denture can be articulated beyond a down- 
ward and forward path of 4 to 5 mm. If an 
articulator has a movement of this distance, the 
other part of it can be left out of account, as 
beyond this point artificial teeth cannot be 
articulated. They do not do so in nature, there- 
fore do not expect it upon a mechanical instru- 
ment. Let any one divert his mandible, we will 
say, to the left side to the fullest extent. This 
means that the right condyle glides along the 
condyloid path for a distance of 10 or 11 mm. 
At this distance there is no such thing as articula- 
tion of the teeth in nature, therefore I say again, 
do not expect it upon an instrument. There is 
one point here that I would like to mention, 
and it is this, do not condemn any instrument 
before you have mastered the intricate move- 
ments of the mandible and recognized what the 
designer of an instrument had in view in attempt- 
ing to imitate those movements. It amused me 
very much once seeing a reputed practitioner 
in prosthetic dentistry handling a Gysi articulator. 
He expected the teeth in the artificial denture 
mounted upon it to articulate in a manner 
inconsistent with nature and condemned the 
instrument accordingly. 

Time does not allow me to say much regarding 
articulation. You cannot teach articulation of 
dentures except by demonstration, but there are 
one or two points which I should like to emphasize 
respecting the articulation of dentures upon an 
articulator. I have been asked many times this 
question : ** Does our articulated set prevent the 
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denture from tilting in the act of mastication ? ” 
I emphatically say No. There are no contact- 
points on the left side of the mouth where 
mastication is being performed on the right, and 
vice versa. There are no such balancing-points 
in nature. How then can there be in the case 
of an artificial denture ? From the foregoing 
some may ask this question : What is the need of 
an articulator and a properly articulated set? It 
is this: that during the hours of repose a set 
cannot be misplaced in protrusion or in lateral 
movements of the mandible. In the case of a full 
denture and protrusion of the mandible, the 
central and lateral incisors are protected by 
the cusps of the premolars and molars, aided 
by the compensating curve of Spee, which, as you 
all know, is directed backwards and upwards to 
the joint mechanism of the articulator ; and in the 
lateral movement the canines are protected by 
the surfaces of the upper premolars and molars in 
a lateral direction from sulci to cusp. 

Then again, we are enabled in partial dentures 
to strengthen any one tooth which may have 
special stress put upon it in the act of mastication 
either by backing or by moving a tooth on the 
opposite side in such a manner that it is protected. 

Mr. CHARLES RiPPoN (Dewsbury) complimented 
the reader of the paper on his excellent illustra- 
tion of the area of pressure on the teeth during 
mastication. It enabled one at a glance to com- 
prehend this important point, which had hitherto 
been overlooked. 

He agreed with Mr. Gabell that articulation 
cannot imitate the natural movements. 

In all edentulous cases we are dealing with 
conditions which are not ideal. In spite of 
careful observation and careful articulation 
curious results follow. | 

Mr. Rosert Wircox (Clifton, Bristol): The 
arch of the lower jaw is usually much larger than 
that of the upper in underhung bites. 

The shape of the ridge in the lower jaw is often 
deeply grooved on the lingual side and flat from 
the top of the ridge to the lips. 

In these cases the lower jaw swings forward for 
closure and any attempt to arrange artificial 
teeth in a normal relation will result in failure. 

In reply to the discussion Mr. GABELL said: 
Mr. Morton was correct in saying the present-day 
records of condyle paths were practically unre- 
liable, and also that it was only the angle of the 
back 4—5 mm. that was needed. He was a little 
too severe in saying that the use of articulators 
did not tend to steady a denture during mastica- 
tion; it did improve the stability to a small 
extent even under this strain. Mr. Gabell 
thought few articulators were able to afford 
protection to canine artificial teeth, because the 
incisor path was at present inadequately copied 
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though Mr. Shaw's articulator was an advance in 
the matter. 

Mr. Rippon was quite correct in describing the 
variable habits of patients as to their method of 
biting, etc. 

Mr. Gabell thought that the condyle, in 
some infra-protrusion cases, was displaced for- 
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wards on to the eminentia articularis practi- 
cally all the time, but in other cases there was a 
growth in the length of the jaws. In such 
the movements of the teeth and of the condyle 
were abnormal, and required very abnormal 
setting of the articulator, which is diffieult to 
accomplish. 


: REPORT ON 


THE PRACTICE OF PRESSURE CASTING COMPILED FROM 
RECENT AMERICAN LITERATURE 


By CLARENCE J. GRIEVES, M.D., BArriwonE, Mp. 


“ All true science begins with empiricism, although all 
science is science for the reason that it strives to pass out 
of the empirical stage." —Hovxrzv. 

The word “ Practical ” is defined as “ relating or per- 
taining to action, practice, or use; derived from experi- 
ence, capable of being used or turned to account; 
contributing to one’s material advantage, possessing 
utility ; opposed to Theoretical, speculative or ideal."— 
* Century Dictionary." 

Practical Knowledge is said to be the ** knowledge the 
end of which is action." 


So the practical side of the casting question is the 
knowledge gained from experience which ends in 
action ; the production of, not words or theories, 
but a casting which contributes to our material 
advantage and can be applied with accuracy. 
There can, in a broad sense, be nothing practical 
which is not intensely scientific, and successful 
practice is science applied to our work ; but many 
methods are producing comfortable results, the 
reason for which we do not know, in fact the 
major portion of our practical actions is empirical, 
the reason or science for such action will have to 
be discovered later or remain undiscovered. 

The scientific side of pressure casting is involved 
in another report, and where the science is known 
these reports interchange. Dividing this subject 
broadly into the operative and prosthetic fields, 
we must again subdivide it into the direct and 
the indirect methods; the direct, which was 
practically the original method of dentistry, and 
the indirect, which consists in the interposition 

of an impression and cast of the field to be copied 
with many variations; after the wax pattern is 
obtained it is the same as the direct. 

Of these methods, the consensus of opinion 
Obtained from a study of the literature on the 
Subject is decidedly with the direct method, 
which is that of Taggart, and will be described in 
his own words. 

Whatever the discussion, still continued, as to 
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methods of casting as applied to dentistry prior 
to its introduction by 'Taggart, pressure casting 
as applied to the whole field of dentistry has so 
completely revolutionized modern methods, and 
in the language of the definition has proven so 
capable of “contributing to one’s material 
advantage," that all honour is due to W. H. 
Taggart, who, no matter what the court decisions 
as to priority of invention, was the first to bring 
it to our notice, and who deserves all the credit 
possible for its introduction. 

This occurred at the anniversary meeting of the 
New York Odontological Society, June 15, 1907, 
in a paper entitled ‘‘ A New and Accurate Method 
of Making Gold Inlays” (Dental Cosmos, Nov. 
1907). 

This process, as described by Taggart, con- 
sisted in pressing into a properly prepared cavity 
a special wax which would burn from the mould 
without carbon residue; of carving this wax to 
contour and in occlusion ; removing it by wire, 
which becomes the sprue, after investing (Peck's 
first used) and burning out; it was cast in pure 
gold at the boiling-point in a special casting 
apparatus (nitrous oxide and illuminating gas, 
known as Taggart casting machine). It is notable 
that besides inlays, crowns, bridge devices, and 
partial plates, cast in gold alloy clasp metal, were 
exhibited in the clinic. 

Taggart (“A Cast Gold Inlay: a Clinical 
Demonstration and Lecture," Items of Interest, 
Dec. 1907), in this clinic, displayed four and five 
tooth bridges cast in one piece, both against 
porcelain and by cementing on porcelain, a full 
upper plate, and one with the Gilmor attach- 
ment. 

In his paper Taggart’s contention is thus 
summed up: “The actual time consumed in 
forcing the melted metal into the air-tight mould 
under the heavy pressure is probably but a 
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fraction of a second, but the success of the whole 
process depends upon the speed." 

Taggart describes the gold as being “a great 
number of degrees beyond its actual melting- 
point while it is in this freshly moulded condition, 
the pressure is maintained for a few moments in 
order to allow the molten gold thoroughly to 
congeal, either this continued pressure prevents 
the gold from contracting or the amount of 
expansion in the hot mould is equal to it, at any 
rate the filling fits." 

He concludes: “I have kept pace with all 
former moulding processes, and find that by the 
time the metal is melted and poured into the 
mould by gravity it has become chilled enough 
to be thick, and not in a thin liquid form necessary 
for a casting; my process takes advantage of 
every fraction of a second." | 

In this discussion Taggart accentuated prin- 
cipally the time-saving element of the direct 
method, but mentioned the indirect method, 
suggesting amalgam die, ete., for laboratory work. 

W. H. Taggart (‘ Technique of Making Inlays 
and of Investing and Casting with the Taggart 
Casting Machine," Items, April 1908) improves 
his original technique by insisting on always 
having wax softened in water, steady tempera- 
ture not above 138° F., sprue large No. 16 wire, 
and a measuring device for proper weight of 
water and investment, and improved technique 
in mixing and flasking. 

Before proceeding further, the cardinal con- 
siderations of pressure casting must be mentioned 
if we are intelligently to review the literature. 
They are, besides the question of cavity prepara- 
tion in inlay work and the correct preparation of 
the surface to be copied in other work, as follows : 

(a) The type of wax used in the pattern, its 
condition and temperature when forced into and 
taken from the object copied and when invested. 

(b) The investment, formule, mixing, and 
refractory qualities, temperature when mixed, 
behaviour when heated and cooled, ete. 

(c) The various ideas as to drying and turning 
out the wax, of heating up and cooling investment. 

(d) Casting in a cold or a hot mould. 

(e) The metal: its purity and fluidity, its 
temperature and alloys, its contraction, etc. 

(f) The machine and the way it applies its 
power, and the different types of power. 

As an exponent of one type of indirect method 
applied to inlays, the articles of Dr. F. T. Van 
Woert, “The Technique of Inlay Making by the 
Direct and Indirect Methods" (Items of Interest, 
1913-14), are here condensed. 

After describing these methods the author 
recommends Taggart’s wax and his method of 
softening it, as well as turning and smoothing the 
wax form. His article is an argument favouring 
the indirect method, and he shows that a correct 
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impression in cups original with the writer cam 
be made by using Kerr's modelling compound, 
and models constructed of silver and tin amalgam. 
He makes the same claim for accurately copying 
a root for crowning ; insists on a small sprue (as 
a common pin) located at point of greater bulk of 
box pattern, and new gold for each casting, as it is 
seriously affected by every refusing. Models on 
articulator are not reliable for obtaining occlusion, 
and bite is taken in Taggart's wax like the pattern 
in the direct method ; this can be carved to 
occlusion and makes possible the carving of 
occlusal facets ; he favours casting in cool mould 
and believes large pieces are practical, and is also 
in favour of cold form when casting. 

As an exponent of another indirect method 
applied to inlays may be mentioned Weston A. 
Price, whose reports aré condensed herewith. 
His method consists in * taking an impression of 
cavity tooth walls, and contiguous tissue, and ap- 
proximating contact, the making of a model from 
this impression in artificial stone and casting into 
invested model under very high pressure." 

W. A. Price (‘ The Laws determining Casting 
or Fusing Results: their Control; and a New 
and Rational Technique," Items, May 1908), by 
a very ingenious device and the casting of bars 
1 in. in length in a fused quartz box, be- 
cause of the shrinkage variation of invest- 
ments, reports the expansion and contraction 
per linear inch of gold and its alloys. “ The 
contraction here varied unduly as compared 
to the expansion; for example, pure gold cast 
under one pressure contracted eighteen- 
thousandths and under another pressure only 
fourteen-thousandths, and under another and 
very low pressure twenty-thousandths." He con- 
cludes: “If we are to get constant results we 
must use constant pressure, and to secure the 
least contraction we must have the pressure 
as high as possible without distorting the invest- 
ment." He then explains the relation of the 
* actual effective pressure, which varies through 
enormous ranges with some casting investments ; 
with gas or air it is equal to the cross-section 
of the inlay or mould, not the gate or sprue, in 
fractions of a square inch divided into the pressure 
per square inch of the gas. .. . If the cross- 
section of the inlay is 4 in. square it will be + Ib. 
less the back pressure, which finally reduces it 
to less than 4 Ib. actual! pressure. . . . With 
the centrifugal machine the actual effective 
pressure is the weight of the mass of molten 
gold, multiplied by the square of the velocity of 
the gold in feet per second, divided by the radius 
of the circle it moves in, divided by 32 to change 
poundal into pounds pressure... . Half an 
ounce of gold revolving at ten revolutions per 
second, in a diameter of 10 in., will produce 
2-14 Ib. pressure on the inlay. With a casting 
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machine giving „35 lb. actual pressure on the 
inlay the total contraction of pure gold will be 
about twenty-thousandths, or 2 per cent.; with 
i£ lb. the contraction is thirteen-thousandths 
inch ; this is one-third nearer perfect fit than the 
inlay made on 445, amounting to a considerable 
factor in a long bridge." 

Investments. Some expand and some contract, 
but none expand enough to correct the errors in 
contraction. Distortion of investment “ will be 
small if the volume of the investment is large 
everywhere as compared with the size of the 
cavity or mould and heated evenly and slowly ; 

. a large cast must not be made in a small 
investment cup.” | 

W. A. Price (‘ The Behaviour of Gold in Fusing 
and Casting," Dental Cosmos, March 1911) gives tests 
of waxes. Wax pattern 107? F. in cavity chilled 
to 67° F. contracts 1:2 per cent. ; this error is 
carried forward if invested at room temperature ; 
if heated at time of investment to 130? F. it will 
expand 2-4 per cent. more than when the pattern 
was in cavity. Price claims that this enlarge- 
ment will not correct the error of gold contraction 
(whieh is 2 per cent.) because it is not uniform 
and because of the distortion produced by the 
elasticity of heated wax in cooling, and proves 
that working the wax produces unusual dis- 
tortion. Two bars of gold cast under identical 
conditions from two patterns, the one of worked 
wax contracted 6-7 per cent. and the cast wax 
pattern expanded 2-7 per cent. From a long 
list of waxes tested, contraction ranged from 
2-3 per cent. to 0:6 per cent., which is the mini- 
mum for any wax, the formula for which he gives 
herewith : 


Price’s Wax 


Pure white gum 110 per cent. 


„ tamayack - ; ; 10 is 
, beeswax t , é 15 As 
» paraffin : X H 10 3 
;, stearic acid i ; ; 1 "A 


He says, however, ‘ that all of the contraction 
errors can be controlled by repeating when 
investing (there agreeing with Van Horn) if the 
condition of the wax is not one of internal stress 
or stretch," and claims that elasticity ‘ is always 
active when wax is cooled under stress," which 
is the case in nearly all inlay wax patterns, and 
he criticises the direct method of Taggart on 

- these lines. 

The setting of all impression materials is shown 
‚to be a slight expansion of a fraction of 1 per cent. 
and is a negligible quantity. A very important 
element is the expansion and contraction of the 
investment material produced by burning out 
the wax pattern; he furnishes a very valuable 
table showing these changes and at what tem- 
perature the investment should be cast into, 
to secure maximum expansion of mould, to offset 
unavoidable contractions in metal, and shows 
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the error of allowing the investment to cool after 
heating to dry out wax before casting it. 

Pressure of Melted Gold upon the Investment. He 
proves that “the strength of investing materials 
when entirely cold is much greater than when hot." 
A table showing the Price investment as standing 
best calls attention to the fact that the invest- 
ment's coefficient of expansion is several hundred 
degrees less than that of the metal cap or ring 
carrying it, hence they do not sustain or support 
the investment. 

After a thorough survey of his work (Items of 
Interest, May 1908), which was only taken to 
the sagging point of bars, he finds only 0-5 per 
cent. defect in contraction to correct, as being 
as recorded, 2-20 per cent. linear as against 
2:25 per cent.; hence 6:60 volume instead 
of 6:65. These figures are always a fixed error 
to which we must adapt our technique by pro- 
ducing some definite error elsewhere to neutralize 
them. This is best done by uniformly enlarging 
the mould ; in this he again agrees with Von Horn. 

Price shows that if we cannot control contraction 
we ean control its location and have it appear 
in the sprue by having gold molten in the sprue, 
while the inlay is crystallizing ; in other words, a 
larger amount of gold in the sprue in proportion to 
the inlay and large gate, hot investment and high 
pressure. Eight ounces positive pressure on 
a square surface + in., equivalent to 40 per cent. 
pressure, moves pure gold to only 30? F. below 
its melting-point ; 24 oz., 120 lb. pressure, moves 
it to 200? F. below its melting-point. "These are 
very high pressures (see references about loss of 
pressure) and can only be used in strong invest- 
ments, such as ‘‘ Artificial Stone," which is a 
silicate cement originated by him—formula here- 
with : 

PRICE ARTIFICIAL STONE 


Pure silica . ; à ; 20 parts, 
Caleium hydrate . d : : IN 2; 
Aluminium oxide . S T er ARE, 


Price claims that artificial stone is so strong 
that the cooling gold cannot crush it, but will 
itself be stretched. Gold cast into it with blow 
pipes drops out ; with low pressure it falls loose ; 
with high pressure it becomes necessary to split 
investment. The same is true, he claims, of rings 
cast to fit mandrel. 

W. A. Price (* Casting to Models, its Advan- 
tages and Technique," Items of Interest, Sept. 
1910) admits that gold contracts 2 per cent. or 
one-fiftieth of its dimensions in all directions, 
that a dental joint cannot be made by any 
of the present methods closer than „oo in., 
while it should be 44455 ; hence he suggests that 
the cavo-surface angle be bevelled in all directions 
and then cıosed by burnishing, while the inlay is 
setting. He opposes casting direct to porcelain, 
but believes in the great advantages of artificial 
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stone in casting large pieces or copies because 
of no contraction; also crowns and bridges, 
both in section and grouped dummies, partial 
and full plates, can be cast with little con- 
traction. 

Having briefly outlined the two types of 
indirect methods and produced the arguments 
of their prominent supporters, we turn again 
to some reasons why the direct method should 
be used. 

M. L. Ward (‘ A Consideration of the Casting 
Process, with Special Reference to Refractory 
Material,” Dental Cosmos, Sept. 1909) reviews 
the three articles of W. A. Price, quoted, 
but does not agree that ‘an artificial stone ”’ 
model, which expands sufficiently to counteract 
the shrinkage of the gold and high pressure in 
casting, is necessary, nor will it correct the evil, 
adding that his methods are not the only ones 
pursued by engineers in such work. 

Ward, while he grants the shrinkage of gold 
as liberal as deduced by Price, a 2 per cent., 
claims that this was for bars, and takes the 
wheel as more typical of the inlay, stating 
from tables given that while an iron wheel 
10 ft. in diameter had a linear shrinkage of 
1:08 in. per ft., one 2 ft. in diameter shrank 
only 0-115 in. per ft., so that castings of iron 
4 in. in diameter only shrink 0-0004 in., accepting 
Price's determination for gold at 2 per cent., 
which is twice that of cast iron. He says: “ We 
can only calculate a shrinkage of 0-0008 in. for 
pure gold ; seated in the centre of the cavity 
this leaves 0:0004 in. of cement on each side." 
He further explains that ''it is not necessary to 
counteract the shrinkage of gold in casting by 
high pressures and artificial stone models." 
Shrinkage ““ can be prevented beyond the limit 
of human errors in other parts of the technique 
if we cast into a dry cool mould," and have 
the gold as fluid as possible, but not boiling, the 
mould as cool as possible and cast quickly— 
making an oxyhydrogen blowpipe absolutely 
necessary. (Note that this is confirmatory of 
Dr. Taggart’s original recommendation.) 

Ward emphasizes not only purity of gold 
and of alloys of gold and platinum, but insists 
that repeated heating produces sluggishness and 


destroys fluidity, no matter how pure the 
metal. 
Investments. He states that ferric-oxide, 


a common impurity of silex in an investment, 
destroys the colour and fluidity and raises the 
melting-point of all pure metals. He goes very 
thoroughly into refractory substances and em- 
phasizes the value of the well-known expan- 
sion of silica to counteract the contraction 
of plaster, and insists that the size of the flint 
is also important, giving the following formula 
for dental concrete : ; 
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No. 200 Flint . d K ; 30 c.e 
XXX Silica . : ; 4 Tat Gs 
Plaster of Paris Š : : Käfeg 


(Flint should be increased in coarseness for large pieces.) 


Ward reports a study of the pressure on different 
investments on the market, concluding that the 
fine ones, after heating, will scarcely hold together 
while being placed in the dynamometer; the 
coarse ones are stronger though less uniform in 
change. 

He emphasizes the importance of definite 
pressure which can be maintained in casting, and 
says of this formula for investment that SE 
these plans are carefully carried out the move- 
ment appears to be practically nothing, the 
expansion of the silica counteracting the shrinkage 
of the plaster." 

A vigorous defender of the direct method is 
found in C. K. Van Horn, whose method (* Con- 
cerning Casting Methods and Casting Services," 
Dental Cosmos, June 1911) consists in making a 
wax pattern in the tooth cavity, expanding the 
pattern by having the investing material and 
flask at a temperature sufficiently above the 
normal body temperature when this pattern is 
invested to compensate for shrinkage of the gold, 
which is in excess of the expansion of investment. 

In “ Four Casting Failures and Remedies ” (Den- 
tal Cosmos, Aug. 1912) Van Horn sharply disagrees 
with Price on a number of points, and particularly 
objects to his cavity preparation, which anticipates 
long bevelled edges or laps in the inlay which 
have to be modified and burnished to cavo- 
surface angle adaptation, claiming that it stretches 
and hardens the gold, and that the cement line will 
come up to oeclusal stress, and with him and 
F. G. Lane, Van Woert agrees. 

Van Horn's “ Casting: A Review and Commen- 
tary, including a Technique which makes Possible 
a Casting of the same Size as the Wax Patterns 
at Body Temperature" (Dental Cosmos, 1910), 
favours the direct method because, as he points 
out, “A cylinder of pattern wax approxi- 
mately - by 4 in. when passing from normal 
body temperature (98.5) to temperature of the 
water with which we ordinarily mixed our invest- 
ment (54—56? F.), will shorten some 9-493. in., 
and the same rule he insists applies to impression 
compounds, or wax methods, such as Price’s ; 
hence the impression in Price's should be expanded 
as he (Price) recommends the expansion of the 
wax pattern. As to casting apparatus, he knows 
of none on the market which will give a cold 
mould at the moment of casting, nor of one 
which will allow 300-600 Ib. pressure per square 
inch; considers it useless so to theorize, and 
says that while no machine is perfect, the vacuum 
method is the most tractable. 

In ‘ The Wax Pattern: A Technique together 
with Appliances, ete., for its Execution " Dental 
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Cosmos, Sept. 1912), Van Horn introduces a 
series of wax patterns, forms which approximate 
the cavity formation. He says: ‘ The scientific 
consideration involved is that pattern wax is very 
susceptible to physical effects of heat, and that 
advantage is taken of the difference in the 
coefficient of expansion of the wax and that of 
investing material under the same thermal 
influence." 

His argument against the Price artificial stone 
method is that at its highest efficiency it still 
leaves, as Price admits, so much shrinkage that 
the cavo-surface angle has to be chisel-bevelled, 
as does the filling, and the area of leakage has to 
be closed by burnishing. 

In * Standardizing and Investing Process and 
Simplifying and. Casting Process " (Dental Cosmos, 
Oct. 1911) Van Horn agrees with J. G. Lane that 
it is anatomically impossible “ to take an accurate 
impression of the interior of an approximo- 
occlusal cavity, the exterior of the tooth involved, 
the contiguous tissues and a part of the approxi- 
mate tooth without distortion, unless the tooth 
walls be sacrificed in cavity preparation." He 
further argues: ‘Then add to this the further 
uncertainty of perfectly reproducing the parts in 
the model and of casting in the invested model 
under the exceeding high pressure of 300—600 Ib. 
per square inch, without distorting the invest- 
ing material which envelops the model." Van 
Horn has certain hard wax forms which he presses 
into the cavity, removes and covers them with 
liquid wax kept melted in a special device (the 
wax softener); this to a degree compensates for 
the defects and gives good results by the direct 
method. He emphasizes again the statement 
that “ it is absurd to assume that the casting filling 
the eavity perfectly will result by following any 


process which does not provide a means of con- 


trolling and determining with accuracy the 
temperature at which the wax pattern is invested. 

Wax patterns should never be subjected to 
cold while in the cavity, but always to warm 
water." (“ Some Phases of the Casting Process," 
Dental Cosmos, May 1909.) 

His conclusion is ** no process, no material, and 
no device has yet been evolved which would 
produce two gold castings of the same size for the 
same cavity unless those patterns were invested 
at the same temperature." 

He does not recommend casting against porce- 
lain, but says it can be done (and submits speci- 
mens) provided investment be hot enough; he 
agrees that the field is limited. 

J. G. Lane (* Casting: a Retrospect,” Digest, 
vol. xv, p. 436) favours the direct method 
because of “only three transfers, i.e. cavity to 
pattern, pattern to investment, investment to 
gold." He objects to indirect method because of 
five transfers, i.e. cavity to impression, im- 
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pression to model, model to pattern, pattern to 
investment, investment to gold; also argues 
that there are four transfers by the “ artificial 
stone " method, thus introducing error; objects 
to impression methods because of distortion, 
produced by attempting to obtain not only 
interior of cavity, but the exterior and that of 
adjoiningteeth. He disagrees with Ward that flask 
should be just so cool as to be handled ; this will 
do for small, but for compound fillings flask 
should be as hot as possible, urging that “ the 
lower the temperature of the flask the greater 
the shrinkage, and that the approximate amount 
of shrinkage desired should determine the reduction 
of temperature in the flask at times of casting." 
He does not agree with Baker's figures (Dental 
Review, pp. 130-131) regarding expansion of in- 
vestment in iron and brass rings and Peck’s 
compound at different heats, saying: ‘ On the 
Taggart and Jamison machines with brass rings 
it is possible to get a casting almost the size of 
the flasked pattern, but absolutely no larger." 

The investment material, says Lane, should ex- 
pand sufficiently to follow up the expansion of the 
brass flask which contains it. This will stand 451b . 
pressure per square inch (* Results of Experi- 
ments," Pacific Gazette, vol. xvi, p. 586). This 
investment showed best results : 

Cast plaster 

Powd. silex 


| part by weight 
2 parts ,, 


Castings made with this investment : 


83/100 of 1 per cent. 
MON 1x Ys 
16/190 he ys 


Compared with Peck's . g 
W. S. White: 


Lane's formula 


9 22 


>? LE] 


The above were made in hot moulds and again 
in moulds with same technique and investment, 
and then allowed to cool so they could be held 
in the hand, with a loss of 1-64 per cent. by shrink- 
age in plaster and silica; casting pressure for 
above, 25 lb. per square inch. 

Why Pressure is needed during Casting. Lane 
says (Dental Digest, vol. xv, p. 98): “ The only 
reason why any pressure is needed is that the 
moleeular attraction that holds the mass of 
gold in globular or spheroidal form is greater 
than the force of gravity, and the gold therefore 
will not by force of gravity flow down on mould 
without assistance " (see experiments). The great 
objection to Price's method is the distortion due 
to tooth contour in removing large impressions, 
and, “for all practical purposes, it is a geometrical 
impossibility to distort the mould should shrinkage 
of investment occur." 

J. G. Lane (* Investments for Casting Moulds," 
Digest, 1911) says: “ Plaster making up a heavy 
percentage of all investment always turns 
smaller a simple ocular test for any invest- 
ment is if a line of space occur on heating 
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between investment and flask it is sufficient cause 
to cast aside such investment." 

Herewith are tests of investments (flasks all 
red-hot) : 


Loss 
L. D. Caulk :14 of 1 per cent. 
S. S. White JUS VAT " 
Z Del :56 DÉI À DÉI 
Standard 601,41 » 
Consolidated +84 ,, 1 a 
Peck’s 86 ,, 1 An 


‘Terra plastica 1:28 per cent. 


He says: “ It will be observed that this method 
of testing follows exactly the line of technique 
that we follow in our regular work, and the findings 
are not merely statements of measurements and 
figures, but are statements of facts as they obtain 
in our daily practice." 

The highest measurement records a loss of 
approximately one-seventh of 1 per cent. by 
shrinkage, the investment compound represented 
in this particular test shows no trace of a line of 
space between the flask and its contents when 
heated to redness: the investment expanded as 
much as the flask which contained it." As a 
second test, all flasks were allowed to cool down 
to room temperature, flasks were lukewarm. The 
exposure to oxyhydrogen flame was for only 
twenty seconds, with the result that contraction 


was vastly greater than with hot flasks. The 
results are : 

Loss 
L. D. Caulk :88 of 1 per cent. 
S. S. White ‘92 ,, 1 E 
1 DE Te 1:30 per cent. 
Standard 1:34 ks 
Consolidated 1:68 a 
Peck’s 1-60 Se 
Terra plastica 1-95 is 


Hence Lane emphasizes ‘the importance of 
casting in a hot mould cannot be overestimated," 
and insists that "a hot mould is stronger than 
one that has been heated and allowed to cool." 
He recommends, finally: ‘If it is necessary to 
have a casting with an absolute zero measure- 
ment (or greater than that) expand the pattern 
by flasking it in a warm investment, according 
to the technique of Van Horn." 

In the discussion of Lane’s paper (** Manual of 
Casting." p.10) his attitude toward the artificial 
stone process is well outlined as follows : 

* While we must admit that Dr. Price has 
worked out a beautiful technique in theory, yet 
we havenot been able to obtain from his writings, 
and we believe we have read most or all of them, 
certain data, or technique, that must of necessity 
belong, in order that his technique may obtain 
as he claims for it. This data is the temperature 
that the mould must have at the moment of 
casting and a means of determining that tem- 
perature. Dr. Price has ingeniously devised an 
artificial stone that has a permanent expansion 
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equal to the normal expansion of gold up to its 
flushing-point. Granting this equalization, then 
any rise in temperature in the flask at the moment 
of casting means an increase in the size of the 
casting over and above zero measurement. In 
order to roughly demonstrate to you the effect 
of variation of temperature in the flask at the 
moment of casting, we have here a small mandrel 
on which are two gold rings. The mandrel has 
a taper of one degree, the patterns for the rings 
shown here were made at exactly the same point 
on the mandrel, both were invested in the invest- 
ment material that we have advocated, and 
from the same mix or bowl of batter. There 
could, therefore, be no possible difference in 
physical conditions thus far. One ring was cast 
in a mould as hot as the fusing-point of the brass 
flask which contained it would allow, and the 
other cast in a flask that was cool enough to 
handle with the fingers at the moment of casting. 
You will notice that one ring drops to within 
the tiniest line of the point where the patterns 
were made, and the other ring stops about 3 in. 
farther up. Therefore, in order to make a given 
technique, complete data for the temperature of 
the flask at the moment of casting should be given. 
The figures given us by Dr. Lodge—giving the 
effect of pressure as determined by Dr. Price— 
are in error. Dr. Price obtained these figures by 
experimenting in casting with a centrifugal 
machine.” 

In the same article, in Items of Interest, where- 
in Dr. Price gives us these figures, he states 
that * in computing pressure in such a machine 
the entire mass of gold in the crucible is available 
and must be reckoned in computing the pressure 
on the sprue area. This is unquestionably an 
error. An inflexible law of physies teaches us 
that the only bulk of gold available for pressure 
and computation under such conditions is a bulk 
equal to the area of the narrowest part of the 
sprue opening, and the length of which is the 
height of gold in the crucible. All the remaining 
bulk of gold that fills the rest of the funnel-shaped 
erucible adds absolutely nothing to the pressure 
on the actual sprue area. "Therefore all the 
figures that are based on this theory and method 
of computation are certainly in error." 

From J. G. Lane (‘The Casting Process as 
Applied to Inlays of Gold and other Dental Uses," 
Dental Digest, July, ^ug., Sept., 1909) we make 
the following notes : 

(1) He does not favour casting on porcelain. 

(2) In bridge work, he suggests waxing up 
dummy to long pin facing or saddleback tooth, 
removing and filling holes with graphite. 

(8) He opposes casting even small bridges as a 
whole, on account of shrinkage. 

(4) He recommends casting part of pyorrhceea 
splints. 
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(5) He recommends casting pure aluminium as a 
full plate base, and claims disintegration of the 
early work was due to impure metal; says 
aluminium may be cast directly against teeth 
if not encircled by wax, and a partial plate may 
be cast in gold. 

L. W. Strycker (^ Investments for Casting 
Moulds," Digest, March 1911) claims that an 
investment which expands outwardly will distort 
the mould inwardly and does not agree with 
Lane. Strycker insists that the micrometer test 
is useless in measuring inlays, saying it is not 
possible to make castings smooth enough to make 
measurements of any value in determining shrink- 
age. Emphasizing tlie importance of the location 
of the wax pattern in the casting ring, he says: 
“In vacuum casting the wax form is placed 
nearer the bottom of the ring ; in pressure casting 
nearer the top." He concludes: ‘ As the 
investment material is increased in amount the 
expansion will be uneven, and it will be greatest 
in the direction of the least resistance according 
to the length of the material involved." 

On investments, L. E. Custer (‘ Some Practical 
Points on Inlays," Manual of Casting, p. 62) 
objects to silex because of smooth surface, and 
suggests plaster of Paris 1 part, fire-clay (highly 
calcined) 4 parts. This fire-clay will not shrink 
because it has been burned at a much higher heat 
than that of the casting ; 1 cubic in. at red heat 
wil shrink „050 in.; the shrinkage of the inlay 
mould will then be one-fifth of bro, or too little 
to worry about. 

** The mould should be dried and highly heated 
at time of casting ; when casting in a hot mould 
it is not necessary to have gold so hot." 

Itis necessary to have the same pressure on gold 
in casting each time, but done on compressed air, 
gas, or steam machine; it is better to have 
enough gold to seal edges, preventing back air leaks. 

In centrifugal machine have only enough to 
make a perfect casting, and little excess, for “ the 
mould is distorted by too great a head of metal 
or too high centrifugal speed." In this Custer 
disagrees with many. 

C. J. Clark (Dental Summary, Jan. 1911, “A 
Consideration of the Shrinkage of the Investment : 
Investing the Wax Model so as to secure Minimum 
Possibility of Distortion") explains that the 
lateral expansion of the inner walls of the mould 
takes place, and says: *‘ Therefore the lateral 
expansion would be of an unequal and varying 
degree throughout the ring, registering the same 
degree of irregularity upon the inner circum- 
ference of the ring, hence the inner circumference 
would no longer maintain the lines of a perfect 
circle, and the ring would be described as having 
become warped and the inner circumference 
distorted," and he displays a number of diagrams 
and specimens establishing these facts. 
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In speaking of the expansion of metals, C. J. 
Clark (** A Theoretic Consideration of the Expan- 
sion and Contraction of Gold when Cast under 
Pressure," Manual of Casting, p. 9) claims a 
vast difference between expansion of gold in 
crucible and that forced and held in mould by 
air pressure. The relative specific gravity of gold is 
19:16 and casting under pressure is a combination 
of hydraulie pressure and welding, which develops 
a higher specific gravity than in ordinary cooling, 
thus 12 Ib. pressure of expanding gas will develop 
a density or specific gravity of 19:45. ‘* There is 
no inherent force or physical property in the 
metal itself after being cast under pressure capable 
of augmenting its density to any further degree, 
so it is physically impossible for it to shrink. . . . 
Therefore the discrepancy must be ascribed to 
some other factor or cause than the shrinkage of 
gold.” 

For an excellent analysis of the various machines 
and the methods of applying force you are referred 
to C. J. Clark’s ‘ An Analysis of the Various 
Methods and Devices used to cast Metal under 
Pressure " (Dental Review, Aug. 1908). He objects 
to the machines using compound air or gas as 
follows : 

* (1) The expanding gas chills the metal. 

** (2) The force employed is not restricted to 
expend its efforts where they would be most 
effective. 

** (3) There is no vent for free expulsion of the 
confined air. 

** (4) Only the minimum amount of the pressure 
expended is utilized, the major portion of the 
pressure being wasted in being applied where it 
is a positive detriment to the efficiency of the 
machine." 


Advantages of Vacuum Machines 


* (1) The metalis not chilled by expanding gas, 
but on the contrary, heat can be applied until the 
mould is eompletely filled. 

* (2) The confined air in the mould is drawn 
into the. vacuum chamber before the metal is 
forced into the mould." 

He concludes that centrifugal force is the best 
because 

* (1) There is no expanding gas to chill the 
molten metal. 

“ (2) There is no pressure penetrating the invest- 
ment enveloping the metal ard assisting it to 
shrink. 

‘ (3) The air confined in the mould and gate is 
allowed to escape into the surrounding investment 
unhampered by any opposing force. 

“ (4) It requires no expensive or complicated 
machine or operation." 

His objection to steam is that it is only 
momentary. He says: “ When a wet pad is 


326 


suddenly brought down upon a heated flask and 
over glowing metal steam is generated, a sudden 
spasmodic pressure developed, but only for the 
instant, for as soon as the maximum heat has 
subsided, the pressure immediately diminishes, 
and as this occurs a vacuum is formed and the 
pressure on the molten metal is nil.” 

As bearing on the foregoing, Kabell (Items of 
Interest, May 1909) reports a series of tests: * To 
show that the location of contraction was not 
affected by any pressure on the sprue and in- 
vestment differently between 3 and 25 1b.” 

W. A. Price questions this statement (see his 
articles). | 

T. P. Hinman (* Technique of Casting," Sum- 
mary, Feb. 1914) gives the result of his long study 
of waxes, saying that the best wax consists of white 
wax, paraffin, and stearine, with the following 
properties: wax gives plasticity, paraffin gives 
firmness, and stearine gives carving qualities. 
It should be very carefully annealed in hot 
water after it is made ; this is very important. 
He advocates weighing investment and water, 
and states that in heating investment changes 
in crystallization take place in the plaster (the 
base for all investments) about one hour after 
mixing, and that they can be stopped by heat; 
therefore the drying out should begin before the 
expiration of that hour. After burning out wax 
allow flask to cool so as to cast in cool mould, other- 
wise inlay will be too large ; use from 3 to 5 Ib. 
pressure for casting, according to size, kept up three 
minutes after casting ; use 24-carat gold usually, 
and for contours 24-carat with 3 per cent. platinum. 

We quote a valuable and practical pro- 
cedure for control of shrinkage of both wax 
and investment in M.O.D. cavities, recently 
reported by T. P. Hinman (CG Technique of Some 
Problems in Casting," Pennsyloania Society, July 
1914). 

He states that it is applicable to all cavities 
involving three surfaces. By the indirect method 
a matrix of „000 pure gold is burnished and 
swaged with enough lap to protect the cavo- 
surfaces, investments, and margins from breaking 
down by molten metal being driven against 
it. This matrix is filled with cast wax presenting 
errors of elasticity. These should be cast cool: 
they never need cavo-surface trimming, and can 
be cast in any alloy giving a pure gold margin. 

Robert Le Cron (* Remarks on Castings," 
Dental Brief Manual, p. 221) emphasizes the 
importance of the size of the sprue as small 
and multiple for gold, of any reasonable size 
for light metals and aluminium and  aerident 
alloy, and still smaller for heavy metals as tin 
and Watts's metal. 

.'This article is a most valuable contribution on 
vents and air cushion in casting large pieces. 

He suggests perforating investment at distant 
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points with fine broach and then sealing the flask 
end of perforation with a little soft investment ; 
this holds the air cushion within, prevents heavy 
metals from running clear through; he em- 
phasizes the fusing-point of metal, saying ‘ there 
is a certain condition of a molten metal at which 
that respective metal will cast to the best advan- 
tage and it is not the boiling-point." The dangers 
of overheating and of carbon flame are also 
mentioned. He claims that thin castings covering 
large surfaces can be made of gold following the 
rule (excepting Watts's and similar metals): '''The 
heavier and greater the bulk of metal, and the 
thinner the object to be cast, the smaller the 
sprue opening and the greater the number of 
sprues radiating from a common centre to various 
parts of the mould, and last, but by no means 
least, the flatter the crucible or surface upon 
which the metal is melted. . . . With small work 
the porosity of the investment should be quite 
sufficient (as a vent); by small is meant inlays, 
crowns, bridges, or any design with a radius of 
21 in." 

There is a great divergence of opinion on 
pressure casting of base plates, many claiming 
that it is practical in gold and its alloys in partial 
dentures, and all are of the opinion that full plates 
are practical when cast in pure aluminium. 

Among the first to accomplish such castings 
were Bear and Zeller, and it is interesting to 
quote the advice of C. C. Carroll, who practised 
pressure casting of aluminium in 1885 and 1886, to 
* maintain the pressure about five seconds to 
give the molecules of metal time to arrange 
themselves under pressure, otherwise there may 
be small pits over the surface of the denture.” 

R. C. Brophy (“The Scope of Casting in 
Dentistry," Manual, p. 115) practised  suc- 
cessfully for seventeen years casting of full bases 
for dentures in alloys of aluminium, as aerident 
alloy, but says it is not practical to cast full bases 
in gold; he approves and practises horseshoe 
partial or saddle plates. 

Robert Seymour (“ The Cast Aluminium Plate," 
Manual, p. 131) describes a model made of silex 
coarser than for investment ; 3 parts of silex to 
1 of plaster, waxed up in Tenax wax, three 
gateways, sprue of No. 10 wire or short wax, 
and a special separating flask to allow removal of 
wax without too much heating, plunger machine 
with moist asbestos film for casting with gentle 
but firm pressure, vulcanite attachment for 
teeth. 

D. D. Campbell (** Campbell s Cow-Bell Method 
of Casting," Dental Summary, Dec. 1912), for 
casting aluminium bases, recommends C. C. 
Allen's investment (equal parts Portland cement 
and dental plaster); the casting is done by tipping 
cow-bell on the flask in which investment is made ; 
spaces must be left between the teeth if metal is 
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cast direct to them. After casting base, it is set 
on die and swaged, adding accuracy. 

Harpel and Olds (‘ Plate Casting by Vacuum 
Proeess," Manual, p. 225) recommend for con- 
structing full upper and lower base, vulcanite 
attachment, models made of good investment 
compound coated with graphite to give smooth 
surface on cast, four wax gates leading to wooden 
sprue at heel of wax plate, which should be 
formed and carved with rim and retention lugs 
just as needed, the blowpipe flame not directly 
on metal, cast when fluid, flask to be hot. 

G. H. Wilson (Wilson's Cast Aluminium 
Plates," Dental Summary, Dec. 1911) advises 
models made of wash silica and plaster of Paris, 
equal parts by measure, teeth waxed up with 
beeswax on paraffin base plate, diameter of pour- 
ing sprue 454 in. two gates at heel of plate, 
casting done in Billmayer bucket (cast aluminium 


` not practical applied to platinum pin teeth because 


aluminium is a solvent of platinum). 

There is a divergence of opinion on practicality 
of easting splints in bulk because the gold does 
not burnish well on the edges ; more agree with 
casting against backings or abutment fillings or 
crowns. 

The various articles of Herman Chayes (C" Tele- 
scope Crown," etc., Items, Feb. 1911 and 1912) 
are interesting for ingenious casting idea and 
wonderft! mechanism and casting results, as are 
the methods of Charles Ash (Dental Summary, 
1913). 

Herman Chayes is in favour of direct pressure, 
and says alloys for inlays should be 5 per cent. 
platinum and pure gold. He believes in cast 
saddles, cast on direct line with the sprue and 
not at right angles to the section, and thinks 
dummies should be cast and then assembled 
and soldered. 

As one of the original and most prominent 
exponents of the practice of pressure casting 
applied to crown and bridge work, H. J. Goslee's 
numerous articles in the Items might be quoted 
were there time. We paraphrase from two: 

(a) **'The Extent to which the Casting Process 
may be advantageously applied to Crown and 
Bridge Work " (Dental Summary) and 

(b) * Removable Bridge Work " (Dental Review, 
1912). 

He says of Davis crowns and Goslee: teeth are 
longer when cemented in than when soldered in 
or east, the colour is better, and he is opposed to 
direct casting upon porcelain. 

Bridges with fixed copes may be made by cast- 
ing 36 gauge pure gold swaged to amalgam die of 
root. 

For gold crowns (little contour) he suggests 
that eusps be cast in 28 gauge 22 carats to 
gold bank fitted and contoured or for exten- 
Sive contour, narrow bank of 22 carat or 


platinum 30-32 gauge fitted cervically, then gold 
cast upon that. 

Dummies (casting separately preferred) when 
east in section must never be over three or four. 

Backing for Goslee, teeth 24 carat, 38 gauge, are 
always best swaged to porcelain tooth before 
casting to insure accuracy. 

Facings are used in the same way. He re- 
commends contour and narrow saddles for cleanli- 
ness, also uniting dummies by 22-carat solder, 
as against practice of casting in 5 per cent. 
platinum gold alloy and uniting with pure gold. 


Removable Bridges 


He is opposed to casting of clasps because it 
weakens and destroys resilience ; they are much 
better made of rolled or drawn metal. He 
recommends Roach, Morgan, and Gilmor attach- 
ment, and notes the great possibilities in casting 
for forming the body of the Any Fixture, saying : 
‘ The successful casting of large pieces means 
development of proper technique ; all forms and 
sizes of saddles may be cast, and coin gold is 
especially adapted, for it is sufficiently strong 
and accurate.” 

The subject of casting directly on porcelain is 
open to debate, and few can be found. who believe 
it practical. 

W. A. Sanderson (‘ Porcelain Crown with Cast 
Gold Bar," Manual, p. 14) says, ** when invest- 
ing, add extra wire opposite sprue, which is with- 
drawn with sprue to allow escape of gas or air; 
this allows casting to thin edges on porcelain." 

Precautions. There must be no excess wax 
nor overlap on porcelain, and investment should 
be heated as high as possible. 

W. C. Gillespie (* Casting, with Special Refer- 
ence to Casting on Porcelain," Manual, p. 217) 
claims that porcelain is never checked by casting 
directly to it without backing ; the metals used 
are 24-22-carat gold, no flux being necessary. 
The ring, investment, and porcelain in the mould 
should be at a red heat; he emphasizes the im 
portance of careful waxing and investing. 

The following men claim to cast on porcelain 
successfully : E. M. Carson, St. Louis (** Clinic on 
Cast Crown," Cosmos, April 1912) ; A. J. Busk, who 
prefers cold to hot mould and metal white-hot 
and 24-carat gold (“ The Cast Inlay and its 
Advantages," Summary, Feb. 1914). 

Herewith are a few other well-known authorities 
who claim it is practical : 

Crandall (Manual, p. 107). 

Cunningham (‘ Casting Gold on Porcelain," 

p. 120). 
W. H. Hayden (*Casting Large Bridges," 
p. 126). 

A conservative majority, however, are opposed 
to casting direct to porcelain, as illustrated by 
Thomas E. Weeks (‘‘ The Possibilities of the 
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Casting Process in the Use of the Various Manu- 
factured Porcelains in Crown and Bridge Work," 
Brief, June 1911), who is opposed to casting on 
porcelain, and suggests casting dummies in- 
dividually, cementing on porcelain later, and 
platinum wire where casting has extra stress. 

Any number of articles might be quoted relative 
to the various applications of the cast-metal base 
for molars, bicuspids, canines, and ineisors. The 
work of Goslee has been quoted ; a few others 
are: 


PORCELAIN CEMENTED ON CAST METAL BASE 


Schlegel, G. S. “An Ideal Bicuspid or Molar 
Crown,” Manual, p. 1110. 


Burris, C. J. “ Cast-Jointed Logan Crown,” 
Manual, p. 80. 

Lyon, C. J. * Jackson's ^ Method," Dental 
Review, 1913. 

Haslett, F. W. Dental Summary, Jan. 1912. 


Hutchinson, T. C. “Making a Richmond Crown 
withoutUse of Solder," Manual, 
p. 129. 

‘ Description of an Interesting 
Case restored by all Porcelain 
Bridge and Bridges upon Cast 
Bases," Manual of Casting, 
p. 157. 

“ A New Attachment for Abut- 
ments- in Bridge-Work and 
Porcelain Crown, etoc.," Items of 
Interest, April 1911. 


Thompson, J. M. 


Stallman, G. E. 


All expert operators unite in opposing the use 
of scrap gold for any sort of pressure casting, 
and a majority are for pure gold for inlays. 
Many agree with Gillette (Dental Summary) that 
platinum and gold 21 per cent. is the best for 
stress areas. 

Others think with C. N. Thompson (C" Experi- 
ence with Cast Metal," Review, Dec. 1910) that 
contour inlays should be platinum 1 part, pure 
gold 24 parts. 

The following prominent operators who believe 
the indirect method the only one for restoration 
of perfect occlusion, reproducing planes, facets, 
and sulci, are also in favour of a lighter platinum 
aloy to maintain those lines: J. Lowe Young, 
R. Oltolengui, Henry Gillette, W. D. Tracey, 
F. J. Van Woert and J. P. Hinman (see reports). 

We append the valuable report of N r. Wien- 
stein, whose salvatory, so far as the reporter can 
discover, has done many successful large castings. 
He remarks on casting large pieces in gold : 

" Comparatively little of this work has been 
done generally for lack of not only apparatus 
but proper gold alloys. The ordinary golds 
obtainable, such as 18- or 20-carat or coin gold, 
are all too soft when cast into large thin sections. 
Clasp metal, which may be anything from 14-carat 
gold very high in copper to 16-carat gold high 
in platinum, has proven unreliable on account of 
brittleness, etc. For the last four years I have 
used for this purpose the two following alloys 
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(see B and C alloys). These two alloys are 
identical in tenacity and hardness and other 
general properties, as will be shown later. Their 
contraction in the cast form is lower than pure 
gold or platinized gold, and they make castings of 
satisfactory density and rigidity without brittleness. 

“ The tables given below were worked out and 
will explain the procedure in developing the 
formulæ : 


CASTING GOLD 
A 
Soft for Inlays, etc. 
(Nitrous Oxide or Ordinary Blowpipe) 

Pure Gold, 60 to 90 parts; Plate No. 2, 10 to 40 parts, 
according to hardness desired. 

Colour and fusing-point approximately same as pure 
gold when low percentage of No. 2 is used. 


B 
For Nitrous Oxide Blowpipe 
Maximum Hardness for Casting Sections of Bridge- 
Work, Partial Dentures, etc. 


Pure gold . : 80-0 parts. 
vn ; Plat; Rhod. 85 ,, 
, Palladium BD ui. 
, Silver 20 ,, 
» Copper 60 ,, 
100-0 


Fusing-point about 50° F. higher than pure gold. ` 


C 
For Gas and Air Blowpipe 
Maximum Hardness for Casting Sections of Bridge- 
Work, Partial Dentures, etc. s 


Pure Gold . ; 80-5 parts. 
», Plat. Rhod. Des See 
„ Palladium ND, 
, Silver ; : : 2-55 
» Copper ` ; : à 845. 
100-0 ,, 


Fusing-point approximately same as 22-carat gold 
CuAg Alloy. 


‘These alloys may be remelted and recast 
without perceptible deterioration. No flux is 
required when making the actual cast, but a flux 
of a reducing nature should be used when melting 
up residue buttons for future casting. Potassium 
nitrate or similar strong oxidizing agents should 
never be used in connexion with alloyed golds 
for the simple reason that they oxidize just the 
elements it is desired to retain in a reduced 
metallic state and not in an oxidized state. 

'" As a general proposition, large pieces should 
be cast in sections and united with solders of 
corresponding fusing-point and colour. A long, 
narrow saddle or section or a plate can be cast 
better vertically than horizontally. One sprue, 
14-13 gauge B. and S., is ample as the shape of 
the pattern becomes a continuance of the sprue 
and the molten metal drops directly into the 
cavity (mould) and therefore in the line of least 
resistance. This applies particularly to casting 
long thin sections, and this method is more 
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certain than where the sprue or sprues are placed 
at right angles or nearly so to the pattern. 

“ It is essential to have a perforation in flask 
base of casting apparatus so that the air cannot 
be compressed in the mould. 'This is a very 
frequent cause of failures in casting, particularly 
with pure gold." 

He says of sprues and pressures: ‘ Sprues 
14 gauge to 13 gauge B. and S. are generally 
advisable. Seven to nine Ib. air pressure is 
sufficient for inlays, sections of bridge-work, 
saddles, etc. When very small inlays are to be 
cast, the pressure must be increased to 12 or 
13 lb., especially if the size of the sprue is 
decreased to 17 or 18 gauge B. and S. Multiple 
sprues are hardly necessary except in some rather 
rare instances, and it is not advisable to attempt 
to cast several inlays in one flask. 

In casting pure gold it is essential to use a 
small sprue and not too large an excess of gold 
for the reason that pure gold retains heat much 
longer than alloyed gold, has a very strong 
tendency to globulate in a spheroidal form, and, 
if the excess is large and superheated and the 
sprue large, the tendency is for the uncongealed 
residue button to draw the casting toward it and 
consequently either a separation of the sprue 
occurs or rounding of the margins of the inlay, or 
both. 

Weinstein makes the following notes on the 
properties of alloying elements, which are appended 
because they are at variance from the accepted 
usages. 

Au and Ag. Contraction is approximately same 

as pure gold (not more). 


Au and Cu. Contraction is less than pure gold. 

Au and Pt.  Contraction is more than pure 
gold. 

Au and Pd.  Contraction is approximately 


same as pure gold (not more). 

Silver does not increase hardness of gold (dis- 
tinetly contrary to all works on dental 
metallurgy). —— 

Copper increases hardness of gold approxi- 
mately two and a half times as much as equal 
per cent. by weight of platinum. 

Platinum does not alloy uniformly with gold if 
over 10 per cent. is used. 

Rhodium, 10 per cent. Rh, 90 per cent. Pt, is 
used instead of pure platinum, and makes 
better alloys. 

Iridium is not used, is absolutely detrimental, 
segregates and makes uneven alloy. 

Palladium, alloys perfectly, increases fusing- 
point more than Pt, and is used to partly 
replace Pt and make more uniform alloy. 
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More than 5 per cent. has strong decolorizing 
action and therefore not advisable. 

In discussing the advisability of a hot or cold 
mould he says: ‘* At the present time, owing to 
improvements that have been made along the 
line of wax, investment compounds, etc., the cold 
flask is unquestionably indicated, except possibly 
in the case of * pick-ups ’ (contoured pieces, as a 
post of wire, etc.). 

‘It must be understood, of course, that the 
terms hot and cold flask are only relative, because 
with the usual casting methods in vogue the 
operator starts out to melt his gold, a very hot 
flask will cool down considerably and a very cold 
flask will heat up considerably. Consequently 
the difference in temperature between the so- 
called initially hot or cold flask is not nearly so 
great as may appear at first sight." 

On investment materials and wax patterns he 
reports as follows : 

"* The refractory compounds for casting process 
now available are superior to those obtainable at 
the time Price's artificial stone was introduced, 
and while the Price's method may have some 
advantages over the amalgam die method for 
inlay work, I cannot find any other particular 
application for it. 'The investment compounds 
that contain graphite leave a good deal to be 
desired, on account of the difficulty of making 
a dormant aqueous mixture of graphite, silica, 
plaster, etc. 

‘* The investment compound should not con- 
tract at all under any conditions, but should 
expand slightly so that it is absolutely tight in a 
slightly expanded casting ring. It is essential 
that it have this property, because we have not 
only the uncontrollable contraction of gold to 
contend with, but also the contraction of the 
wax from the time any pattern is formed until 
the investment is set around it, consequently any 
shrinkage of investment should be avoided." 

An expanding soldering investment is essential. 

This matter has been completely neglected as if 
there was no such thing as contraction in bridge- 
work. 
It is unnecessary to repeat the investigations 
of Van Horn on this subject, as he has covered 
this fully. He is essentially correct on all points, 
and it is absolutely impossible to cast an inlay 
with any satisfactory degree of accuracy unless 
the principles laid down by him are followed. 

Weinstein admits that it is possible to cast 
direct to porcelain, but believes it is not practical, 
and that the majority of operators are opposed 
to it because the contraction of the metal is ten 
times that of porcelain. 
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Definitions. I speak of ‘partial dentures " 
as indicating artificial teeth mounted on a base 
resting on the mucous membrane, and only re- 
ceiving a secondary support from the remaining 
natural teeth, in contrast with "" bridges," * fixed ” 
or ** removable," which receive their main support 
from the natural teeth, to which, or to fitments on 
which, they are attached with only a secondary, or 
no, support from the gum. Asa rule the two are 
quite distinct, but there is no hard and fast divid- 
ing-line between them. 

It appears to be customary to describe plate 
dentures that receive some support from fitments 
permanently attached to the natural teeth as 
* removable bridges " ; this I think is an abuse of 
the term “ bridge," but inasmuch as such dentures 
usually possess all the disadvantages of bridge 
dentures I am willing to let them join that class and 
to accept as *'plate dentures ” those removable 
bridge dentures that are complete in themselves 
but rest largely on the natural unadorned teeth and 
only slightly on the gum. 

Indications for need of dentures. Before I deal 
with the design and retention of partial plate 
dentures I must briefly indicate when I think they 
are or are not justifiable and also what preliminary 
preparation of the mouth and ascertaining of 
measurements and other particulars are required. 
It may be better for the patient to do without 
dentures, or to use the dentures only at meal-times, 
in which latter ease he should be provided with a 
neat-fitting metal case to keep the dentures in when 
notin use or they will surely get bent or dirty or lost. 
If a patient has lost all his molars only, or all the 
molars and premolars on one side only, he is not in 
sufficient need of assistance to justify wearing 
dentures all day. Good bridges in such cases are 
impossible from the lack of posterior abutments. 

All dentures replacing back teeth only and which 
are not essential to the retention of the bite at its 
proper level, if they must cover the gingival mar- 
gins of the remaining teeth are best only worn 
at meal-times and stored in a case betweenwhiles. 

A man with scattered gaps in his natural denture 
and prone to caries or pyorrhcea is better without 
a plate, except for use at meal-time only, when he is 
pressed for time for mastication and cannot select 
easily comminuted food. And here again bridges 
are worse than dentures. 


As regards the support of loose teeth, plates 
afford less efficient support than bridges, but do 
not so thoroughly prevent the all-important cleans- 
ing of such damaged teeth ; I believe such teeth 
are better left free from all appliances or extracted, 
mostly the latter. 

The use of a plate only for the purpose of pre- 
venting the “tilting” of natural teeth is not 
justifiable except in the front of the mouth. 

The loss of any teeth posterior to the canines, 
so long as the bite remains at its normal height, 
will not appreciably affect the contour of the 
features and does not demand a denture on 
æsthetic grounds. 

Each case must be carefully considered and the 
value of a denture weighed against the harm it may 
do to a moderately careless wearer. 

Preparation of mouth. Before taking the im- 
pressions : 

Fill carious cavities and fill or polish out any pits 
that must be covered by the denture. 

'Treat all inflammatory swellings, e.g. gingivitis, 
cedematous swellings under old ill-fitting plates. 
The chronic lymphangitis so often seen on the 
lingual aspect of upper molars and the exostoses 
on the buccal aspect of the upper jaw and lingual 
aspect of the lower premolars take so long to heal 
that one can seldom wait and must of necessity 
make a temporary plate at once. 

Cleanse the mouth thoroughly. It is a great 
saving of time and in all ways good to polish all 
remaining teeth perfectly. Extract all unclean- 
able teeth and all roots which you do not intend 
to crown and allow time for the wound to heal and 
shrink. 

Where uncleanable teeth must be left, and at 
times it is so, the difficulties of making a good den- 
ture are doubled. 

Healthy roots may be crowned where they will 
prove useful to 

afford a needed means of retention, 

preserve the width of the upper jaw base, 

preserve the fullness of the incisors' alveolar 
border, or 

prevent the slipping of the denture. 

Even badly damaged teeth may at times prove 
very useful where the denture lacks stability. 

Tilted teeth present an undercut on one side 
which it is difficult to keep clean, and an inclined 
plane on the other side very apt to introduce a 
“rock ” into the plate and overstrain the tooth. 
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Where it is not possible to make use of such under- 
euts with a well-fitting clasp or extension of the 
denture, nor to avoid the tooth with the plate 
altogether, trimming them or even erowning them 
is justifiable. 

Trimming teeth often is of great advantage, 
enabling the denture to be made more easily, more 
close fitting, more easily inserted and removable 
and steadier. The enamel should not be cut 
through and must be beautifully polished after 
cutting. Cutting a slot between two adjoining 
natural teeth and fitting a ** blade " of metal into 
it in order to steady a denture is, in my experience, 
always bad practice. A very little trimming of 
sharp angles and particularly bulbous portions 
of teeth will often make a very great improvement, 
but teeth should not be cut without a very definite 
benefit is clearly to be obtained by that method 
only. 

Crowning of roots or of badly displaced teeth is 
also a method very useful at times but not to be 
adopted unless the indications are very clearly in its 
favour and it is likely to prove a durable benefit. 

Impressions are best taken in plaster of Paris 
because of the great importance of accuracy of fit 
about the necks of the teeth and the necessity of 
so finishing the parts of the plate near the teeth as 
to allow the tongue to continue its cleansing 
action. I am aware of the difficulty of getting 
the soft parts suitably compressed with this 
material,but believe that by the use of suitable 
trays this compression may be more accurately 
aecomplished than by the less accurately adjust- 
able means presented by a stiff mass of composition. 
In partial cases undercuts usually abound, rendering 
a non-brittle, but yet slightly elastic, material 
unsuitable. With gutta-percha excellent im- 
pressions can be obtained by the very skilful only. 

The usual adjustments of the cast must be made 
to ensure the plate resting rather more firmly at 
the margins than on the more central area. 

The correct occlusion must be obtained, and the 
plaster casts must often be set in the articulator 
wıth the natural teeth separated, because partial 
dentures often have a small base and sink into 
the gums, and the best way to represent this is to 
take the “ bite’ with very hard blocks on the 
actual base plates to be used, so that the force of 
the bite may drive the plates well home and in the 
same manner as will be done by mastication. 
When such plates are replaced on the articulator, 
and the cast adjusted to the blocks, the sinking 
of the plate will be represented by an apparent 
raising of the bite. 

Another method is to spread a thin layer of 
plaster under the base plates and press them home, 
trim off all surplus plaster, soap it, rinse and then 
use these plaster-lined plates to take the bite on, 
and use the ends of the bite blocks to get impres- 
sions of the sides of the teeth. Afterwards make 


i 


new casts to these accurately fitted plates and fix 
them in the articulator, then refit the base plates 
to the new cast and mount the teeth and clasps. 
When using both the teeth and the gums for the 
support of the denture this latter method is to be 
preferred. 

When taking the bite, with Stent blocks 
mounted on a temporary, or if possible the actual, 
base plate of the denture, one should also ascertain 
the steadiness of the fit under the stress of pressure 
on various parts of the blocks ; the amount of the 
adhesion afforded by surface tension ; the disturb- 
ing action of all the movable parts about the 
denture and the necessary amount of trimming to 
avoid dislodgment from these sources; the 
amount of bulk required to restore the features to 
a natural contour ; the line of the lips when at 
rest ; the amount of the denture that can be 
exposed to view by any movement of the lips ; 
the centre line of the face and the horizontal line. 

The correct adjusted occlusion having been ob- 
tained it yet remains to get the correct articulation, 
and you will not find a more profound method of 
testing the perfection of the various articulators, 
and the means of measuring the movements of 
the jaw, than by setting up partial cases on these 
machines and comparing the movements of the 
casts in the machines with the movements of the 
remaining teeth in the patient's mouth. I must 
not enter on this subject, but both in partial 
plate work, and still more with bridges, much 
damage may be done to the remaining teeth by 
excessive lateral strains owing to bad articulation, 
and clumsy flat top teeth will impose more pressure 
on the base or abutment than perfectly articulated 
long-eusped teeth, and excessive pressure on the 
base is a very common trouble with small hygienie 
partial plates. Badly articulated long-cusped 
teeth are more dangerous still. 

All the facts of the case should be before you 
before you design the plate: accurate adjusted 
casts, adjusted bite, the natural articulation, a 
knowledge of the condition of the remaining teeth, 
their sockets, the gums and surrounding soft 
movable tissues, and of the amount of bulk that is 
needed to restore the face to a natural appearance, 
also the amount of the dentures that will be exposed 
to view at any time and the force and direction of 
the habitual masticating movements. 


There is no ideal routine rational order of pro- 
cedure for designing all cases, but I advise that you 
first of all select the artificial teeth most suitable 
to replace the lost ones, because the teeth are the 
whole raison d'étre of the denture. 

Secondly, that you provide these teeth with 
sufficient support to hold them KK to their work 
of masticating. 

Thirdly, that you provide against the lesser forces 
that may dislodge the structure. 
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Lastly, that you criticise the design as to its 
strength, appearance, and its effect on the speech, 
comfort, and health of the mouth. Cost also may 
have to be considered. 

The relative importance of the different con- 
siderations that will affect the design of the denture 
vary much: in one case good appearance is most 
desired, in another masticating power; in some 
cases it is most essential not in any way to hinder 
the cleansing of the mouth, whilst in others the 
mouth will be kept clean under quite difficult 
conditions ; in some cases the patient is intolerant 
of quite small plates or of the covering of particular 
areas, whilst other patients quickly forget the 
presence of very bulky restorations ; some are so 
clumsy that the dentures must be secured against 
all possible chances of dislodgment, others will be 
perfectly happy with a denture which, though 
adequately supported against the bite, has scarcely 
any means of retaining it 2n situ against other 
dislodging strains. 'The anatomical conditions 
are never exactly alike nor the skill of the operator, 
and his material resources may also vary. Hence 
it is not possible for me to dogmatically prescribe 
set designs to meet all cases—I can only state the 
principles that should guide the ideals to be aimed 
at, discuss the practical difficulties that arise, 
and illustrate my meaning by some examples. 

Selecting the artificial teeth. ` Porcelain teeth are 
the most natural in appearance, hardest, most 
easily cleanable and most comfortable to the 
tongue, but they lack in tensile strength. 

The more complete the reproduction, as in 
dowel, tube, and countersunk teeth, the better for 
natural appearance, comfort, and. cleansing, but 
the exigencies of (1) insufficient room for adequate 
bulk to give sufficient strength, (2) the diffi- 
culties of strong attachment to the plate, (3) the 
limited selection of pattern, sizes, and colours, 
or (4) the weight of this type, often compel us to 
employ much more limited reproductions, such 
as the various porcelain facings supported by 
metal or vulcanite backings. 

Some of the long overbite “ natural pattern " 
pin teeth are as good as tube teeth or porcelain 
crowns. 

Dentures have the advantage over bridge-work 
that porcelain can be more freely used and gold 
has seldom to be employed in visible situations. 
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(1) Sufficient permanent support (foundation or 
abutment) must be provided to bear the pressure 
of mastication : 

(a) Acting in a vertical direction. 
(b) Acting in a lateral direction. 

(2) Sufficient permanent stability (retention) 
must be provided to keep the denture in place 
and successfully oppose the dislodging forces of 
gravity, the pressure of the lips, cheeks, and 
tongue, and the stickiness of food. 
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(3) Sufficient and durable strength must be given 
to the denture to prevent breakage or bending 
(beyond very small limits) of any of its parts whilst 
in use or when cleansing. 

(4) The appearance must be natural and restore 
the contour of features. 

(5) The speech should not be hindered, should 
often be improved. 

(6) As little discomfort as possible should be 
caused. > 

(7) The health and especially the cleanableness of 
the mouth should not be impaired. 

Support. This is probably the weakest point 
in modern partial dentures. By support I mean 
the foundation on which the plate rests, and which 
enables it to resist the direct and also lateral thrust 
of the opposing teeth in the act of mastication. 
If the support is good and ample then the teeth 
can be made to bite well, if it is poor there will be 
very little biting power. 

Bridge-work, with its rigid abutments, is, for at 
least a time, more efficient in this respect, but it 
often fails from undetected errors in permitting 
too heavy strains on the foundations which soon 
became hopelessly and permanently damaged, 
whereas an error in planning the foundation for ` 
a plate is very promptly detected by the patient, 
and can be remedied before any real damage is 
done to the mouth. 

Formerly when it was the custom to cover over 
all the palate, and most of the lingual surfaces 
of the remaining teeth, there was very little 
difficulty about getting enough support, but 
now when, for hygienic reasons, it is usual to 
avoid as much as possible covering the junction 
between the teeth and the gum, or even coming 
close enough to it to prevent the natural cleansing 
action of the tongue from doing its work, the 
difficulty is often an acute one. 

Let me indicate some of the defects of the gums. 
as a support or foundation for tooth plates. 

(1) The absorption of the outer alveolar plate 
in the upper jaw. This has the unfortunate result 
of rendering the foundation narrower than the 
surface receiving the bite and a tilting strain is. 
imposed on the plate. This strain is not a light 
one for it is exerted with the full force of the bite. 

Occasionally one may face this strain when there 
is a very strong holdfast that is not likely to Er 
way. (Fig. 1.) 

Much more often one has to avoid it, which is not 
so easy in partial cases as in full sets, e.g. Fig. 2. 

(2) The softness of the gum. This is a variable 
factor and the gum over the alveolar ridges may be 
an even softness all over or soft here and harder 
there, and the soft places often are opposite the 
heavier bite. It is usually the result of inflamma- 
tory processes, and is thus to a large extent pre- 
ventable and also often improvable, but at times 
has become a permanent defect. 
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Thorough cleanliness is the prophylactic and 
remedial treatment. Correct adjustment of the 
cast and bite and allowing the plate to sink till 
it reaches a firmer resistance is the palliative 
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remedy. Much skill and nice judgment are 
sometimes called for correctly to adjust the plate 

'and teeth, so that it shall remain firm per- 
manently at the best position for appearance and 
mastication, and lie steady. 

A resilient condition of the gum sometimes 
renders steadiness impossible and such plates 
collect much food under them. 

(3) The gum or the bone under it may be tender 
to pressure. This is usually a temporary condition 
due to recent extraction of teeth, but may also 
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exist for years on account of previous deep infec- 
tion of the bone about septic teeth which have been 
removed, and is pretty common in the neighbour- 
- hood of septic teeth and is almost universal around 
. retained roots of teeth. People of alcoholic habits 
are very prone to this tenderness of the gums. 
_ Cleanliness is again the best remedy and must 
extend to the whole of the mouth ; it is no good 
“trying to clean up one little corner only. 
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When the tenderness is only temporary it is 
usual to ease the pressure over the spot and await 
recovery. 

In the permanent cases a very easily cleanable 
plate is essential, for dirt will greatly aggravate the 
condition. 

The area of the base should be widened to allow 
of less pressure on the most tender parts, the teeth 
may also be utilized by means of cleats. (Fig. 3.) 

The occluding area should be reduced to sharper 
edges and ample clearance spaces cut between the 
cusps to avoid too much weight on the support. 

(4) The shape of the support may be such as to 
permit the sliding or rolling of the denture on it. 


FIG 3 


The base on which a partial denture rests is seldom 
flat, at right angles and central to the weight 
falling upon it, but usually the curves are such 
as to counteract each other and so steady the 
plate, but cases occur where 
(a) the slope is overwhelmingly in one 
direction, or l 
(b) the various curves have a common 
centre. ; 
In the first case the denture slips away from its. 
proper place, and in the second it will roll on the 
gum either in one or sometimes several directions, 
according as weight falls on one or other end of it, 
even to a slight extent. 

The sliding down an inclined plane, as the result 
of the masticating strain, is such a forcible move- 
ment that a very strong support will have to be 
provided to resist it, any slight support will be 
uprooted if it be a tooth, or painfully bruised 
if it be gum. Where it is not possible by extending 
the area of the base to reach an adequate contra- 
slope nor to lean against a sufficiently firmly im- 
planted tooth, then it becomes necessary to diminish 
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the driving force by narrowing the occluding 
surface, and also in most cases permitting the 
denture to drift so far from the occlusion that 
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only that amount of strain comes on the sup- 
port that it can oppose. This means, of course, 
great loss of usefulness if the counteracting sup- 
; ort is small. i CA: 

Where the centre of the curves of the base 
coincide sufficiently to permit “rolling,” the 
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diffieulty can usually be overcome by an extension 
of the base, and it is seldom that any difficulty 
arises in this matter except from failure to 
notice the tendency before designing the plate. 
(Fig. 5.) 
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(5) The smallness of the area available. This 
happens, practically speaking, only in the lower 
aw. 

Where teeth can be utilized to help, the difficulty 
is easily overcome by carrying the plate partly 
over the occlusal surfaces of the molars. Care 
must be taken to see that the plate is resting firmly, 
not lightly, on the gums before placing the 
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** cleat,” or all the weight will come on the cleat and 
probably destroy it; also, as the cleat is a very 
unyielding support, care must be taken that the 
plate does not “ rock "- on it. Where the cleats*, 
cannot be placed at the ends of the base, without 
the area of the depressing force, so as to balance 
each other, a very big and firm gum base must 
be opposed to quite a small tooth base in order to 
secure stability. Cleats must be made very 
strong. 

Where no help can be got from other supports 
the occlusal surface will have to be narrowed. 

(6) Further absorption of the alveolus. Apart 
from the yielding of the soft gum to the pressure 
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of the plate, which one should always estimate and 
allow for, the bone under the gum is liable at times 
to undergo further shrinkage. "This is usually 
due to too short a time having been allowed for 
settlement after the extraction of the teeth, but 
it may also happen as the result of uncleanness 


SECTION V: DESIGN AND RETENTION OF PARTIAL DENTURES 335 


about the plate and the remaining teeth; the 
extraction of another tooth will also cause changes 
in the alveolar border for some distance on each 
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side of it. Therefore wait till the bone has 
settled. 

Render the mouth and dentures clean and 
easily cleanable and instruet the patient on the 
necessity and means of keeping them clean. 

Do not permit the patient to wear the dentures 
at night. Where loss of other teeth is expected 
design the original plate large enough to carry a 
few more teeth. Refit the plate after —some time 
after—further extractions. 

Patients are afraid that if they leave thelr 
plates out for any length of time the mouth will 
alter its shape and prevent the denture from 
fitting. When the plate is left out on account of 
inflammatory troubles this is undoubtedly true, 
for the sockets of the teeth are weakened and the 
teeth yield to any oblique strain and tilt, also if a 
denture has been made to an inflamed mouth 
leaving out the plate will allow the swelling to 
subside. But in the great majority of cases (and 
the dentist ought to be able to recognize such 
cases easily) the teeth have adjusted themselves 
to their burdens and come to rest, and the den- 
tures can be left out with impunity for quite long 


periods and always for the night time or between 


meals. 
In addition to these defects of the gum are 


the diffieulties caused by unbalanced pressure 
from irregular opposing teeth. 

When the pressure falls evenly over the base, it 
is seldom difficult to get good support if the 
articulation is accurately reproduced, but when 


the articulating movements are ignored, and where 
the irregularity or absence of some of the opposing 
teeth prevents the obtaining of balancing contact 
points, and also in those cases where the teeth to be 
replaced are on one side of the mouth only, den- 
tures are apt to slide or tilt. 

Careful articulation in a good articulator, and 
nice adjustment in the mouth after the plate has 
settled, and a repolishing of all ground surfaces 
to allow the bite to glide smoothly without drag 
over the artificial teeth, will save a lot of unneces- 
sary strain on the support. 

Where contact points to balance cannot be 
obtained, use may be made of the remaining 
teeth to help out the support ; an undercut may 
be used to prevent a plate tilting up at the other 


. side, and the undercut tooth, usually being steadied 


by another tooth, will bear a very heavy strain 
well; clasps may be used to keep the denture 
steady, they are seldom so satisfactory, being less. 
durable and apt to strain the tooth to which they 
are fixed. The base may sometimes be extended 
sufficiently to oppose the uneven strain. 

Thus, when conditions are favourable, very 
small plates with little or no contact with the 
natural teeth may be employed and they are very 
comfortable and hygienic. As the conditions 
become less favourable so the plates have to be 
extended to get the required support by covering 


more of the gum, and lastly the natural teeth 
have to be utilized by narrow contact to prevent 
slipping (see Fig. 10), by “ cleats” to prevent 
sinking (sce Figs. 6, 7, 9), by “ clasps " to prevent 
tilting. 

It is very rare that sufficient support can be 


- obtained to permit of the bite being raised from 


the remaining natural teeth in order to restore the 
appearance of the face. 
The use of fitments fixed to the teeth perma- 
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nently I have left to the removable bridge-makers 
to defend. 
Attachment of the teeth to the base. . The por- 
celain teeth should be so attached to the base 
that 
the union is strong and firm ; 
the joint is a clean and cleanable one, is 
not unsightly, permits of ready repair 
in ease of fracture of the porcelain, and 
does not cause too great bulk. 


The method of fitting a hollow tooth over a metal 
pin, as in dowel (see Fig. 9) and tube tooth 


work, is very strong, clean, neat, not at all 
visible and permits of easy repair. 'The dowel 
pin of 2 mm. thickness is stronger and stiffer than 
the 13 mm. tube tooth pin, unless one uses the 
non-platinum tube teeth which take the larger 
pin. A long pin is liable to be bent at the base 
with a heavy lateral strain, and the tooth may be 
torn off the pin if the stress comes very obliquely 
or so as to rotate the tooth on its support, but 
by far the most common accident is the breakage 
of the porcelain where, on account of limited 
space, it has had to be ground thin either 
laterally, distally, or from the occluding surface. 
These last two faults can to a large extent be over- 
come by uniting the neighbouring teeth together 
with porcelain gum body (see Figs. 7, 8, 11). 
Sulphur is still the best cementing material to 
fix the tooth to the pin, because it is perfectly 
clean and insoluble and can be easily softened to 
allow of removal of the tooth for repair to any part 
of the denture. The osteoplastic fillings give a 
stronger hold but are soluble and porous and very 
apt to become offensively unclean; the silicate 
cements are little better and the porcelain has to 
be destroyed to remove it. 

Attachment by means of dovetail notches in the 
porcelain (diatoric teeth) is a strong means of union 
to vuleanite bases, and I have seen it used suc- 
cessfully with cast-gold bases and by means of 
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Alexander's '' plastic gold." The weakest part is 
at the narrow part of the dovetail in the front 
teeth. The teeth break rather than pull out if 
well packed, and this method is stronger than by 
platinum pins baked into the porcelain. Wire 
loops are of no use except where the tooth is the 
last of a row and so the vulcanite dovetail is 
liable to be bent away from the tooth. This 
method of attachment is bulky and covers a large 
surface of the tooth so that appearance and a 
natural contour towards the tongue are often 
spoilt in the incisor region, but for premolars and 
molars they are excellent. 

Attachment by platinum or other metal pins 
baked into the porcelain is a method that can be 
used with both vulcanite and metal bases. The 
attachment is usually much stronger than the 
porcelain face, which is weakened by the presence 
of the platinum. The joint to vulcanite is quite 
clean but metal backings are often far otherwise. 
It limits the amount of tooth surface that may be 
visible, permits of easy repair, and does not take 
up much space. 

The platinum pin method has another advantage 
over the vertical gold pins in that by the latter 
method the strength of the denture is at the level 
of the gum, whereas with the former a metal 
strengthener may be placed high up the crowns 
of the teeth and in a far more favourable situation 
to resist breakage of the whole denture. 

There are also the various forms of slide attach- 
ments for the porcelain facings, such as the Rose, 
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Logan, Steele, etc., which are very useful for 
single teeth in exposed positions and for use on 
dentures of complex construction. They are very 
strong. 

Facings with hollows instead of pins, so that they 
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can be cemented on to metal backings, are also 
strong and useful. 

Stability (retention). There are other forces 
which tend to dislodge a denture but they are 
of far less magnitude than the weight of the 
masticatory movements, already dealt with under 
the heading of support, and when they cannot be 
opposed they may all be avoided without much 
loss of the functions of the denture; dentures 
should be made quite steady. 

I will attempt to describe the stresses and the 
ways to overcome them under the following 
classification : 

Dislodging forces due to : 

(1) Gravity. 

(2) Movement of muscles attached to the gum 
about the denture. | 

(3) Movements, or the weight, of the lips, cheeks, 
and tongue. 

(4) Sticky food. 

Gravity. A full continuous gum upper plate 
on platinum weighs about two ounces, so gravity 
comes among the small forces tending to dislodge 
upper plates and is a weak force to retain a lower 
plate. In the lower jaw the weight often tendsto slip 
the denture forwards, especially in old feeble people. 

A full upper denture can be made as light as half 
an ounce, and this is the most obvious way of pre- 
venting gravity from displacing it, but in actual 
practice one seldom troubles much about weight 
because there are ample means to prevent gravity 
alone from dislodging a plate. 

Atmospheric pressure is the force most spoken of, 
and has, I believe, very little to do with keeping 
up partial plates. In full plates it can often be 
made use of and will then, in favourable cases, 
resist a strain of three or four pounds acting verti- 
cally to the surface of the denture. But with 
partial plates there are so many easy ways for 
the air to get behind the plate that it becomes a 
negligable force, and I therefore shall not discuss 
it in this report, except to condemn the use of ** suc- 
tion dises" in any but the hardest, driest, and 
cleanest mouths. 

Surface tension is another force used to retain 
dentures, though it is very often confused with 
atmospheric pressure ; the term ‘ good suction ”’ 
often being used to indicate what is far more truly 
the result of surface tension than of atmospheric 
pressure. Capillary attraction is, of course, a 
manifestation of surface tension, which is itself a 
manifestation of cohesion in a fluid. When a plate 
drops from the roof of the mouth both surfaces are 
wet; itis the cohesion of the fluid that has failed, 
not the adhesion of the plate to the gum, nor of the 
fluid layer to either. 

The force retaining the plate will depend on : 

Area of surface, the surface tension of fluid, 
the.cosine of angle of contact of the fluid with the 
solid surfaces, and the distance apart of the 


surfaces, and the shape of the area; it may be 
expressed by the formula : 
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faces are pulled together, where 
A = the area of the surface, 
= the surface tension of the fluid, 
= the distance apart of the two surfaces, 
= the circumference of the surface, and 
= the angle the fluid makes with the solids 
composing the surfaces. 
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I do not know of any exact measurements of the 
values of these factors as they occur in the mouth‘ 
but the total force that can be exerted by surface 
tension for the retention of dentures is a matter of 
ounces only. Yet I think it may be profitable to 
enumerate and diseuss these factors that influence 
the effectiveness of the application of surface 
tension for the retention of dentures. 

(1) The closeness of the fit, or, to express the same 
thing in another way, the thinness of the fluid film, 
is of the greatest importance. The force is non- 
effective at quite a small separation and increases 
rapidly in strength as the contact becomes very 
close. Hence, if a denture is prone to part from 
the gum at any one part sooner or more readily than 
at others, then the cast should be so adjusted as 
to secure closer contact at that part ; this usually 
resolves itself into the well-known practice of 
securing heavier contact at the margins of the 
plate than in the centre. 

(2) The area of well-fitting plate is the next most 
important consideration. The force varies directly 
as the area of close contact. Thus the greater area 
available in the upper jaw accounts for the greater 
ease with which upper dentures can be kept steady 
as compared with lower dentures, in spite of the 
action of gravity. 

It is the area of really close contact that counts 
and this accentuates the importance of só adjusting 
the hard plaster cast (by the method of impression 
taking, or otherwise) that when in use the plate 
shall press evenly on the gums over a wide area and 
not be held off some parts by undue pressure on 
others, nor by the intentional separation of the 
surfaces in the endeavour to form large "" suction 
chambers.” ] 

(8) Surface tension of fluid. The surface tension 
of pure water is greater than that of any other 
fluid, except mercury, at the temperature of the 
mouth, but it is not practical to suggest lowering 
the temperature to increase the surface tension, 
nor to alter the composition of the mucus and 
saliva, nor to advise our patients to become 
teetotalers because alcohol has a low surface 
tension; it is a factor practically beyond our 
control, but one capable of varying the adhesion. 

(4) The angle of contact of saliva with the plate 
orgums. Each fluid and each solid have their own 
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peculiarities as to the angle which the fluid will 
make with the solid at its point of contact, and the 
force drawing the surface together varies as the 
cosine of this angle. 

I do not know the angles formed by saliva with 
gold, platinum, vulcanite, and porcelain, but I am 
inclined to suspect that gold is more favourable 
than vulcanite. The cleanliness of gum and den- 
ture could certainly affect the angle very largely, 
and dirt of a greasy nature would be unfavourable. 

(5) Area of surface that must be separated at one 
time. The surfaces in contact are not both abso- 
utely rigid ones, and at the margins of dentures 
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may often be found a tissue that is easily moved 
for a short distance. Also dentures seldom drop 
vertically from their support, but drop at one 
edge first and so strip off from the gum bit by bit. 
'This makes the separation of the two far easier and 
it becomes a practical point to estimate where 
the separation will start, and 
(i by adjusting the pressure to give a closer 
contact at the weak spot (see Fig. 12); 
(ii) by extending the edge into tissue that will 
(a) readily follow it at a short distance, or 
(b) pull more nearly at right-angles to the 
dislodging strain ; 
(iii) by some other means to check the tilt or 
slip ; 
(iv) by rendering the edges of the denture 
flexible ; 
make it necessary for a larger force of surface 
tension to be overcome at one time before any ap- 
preciable movement of the denture can take place. 
(6) Viscosity of the fluid film. A viscous fluid 
will be very tardy in its movements and, though 
the surface tension will yield to a disrupting force, 
it will do so so slowly that if the stress is only 
temporary the danger will have passed before the 
plate drops, or if the stress persists there is time 
for the tongue, or some other means, to come to 
the help of the falling plate before it is too late. 
Thus a viscous condition of the fluid between the 
plate and the gum will be a very valuable aid to 
retention, especially with well-fitting plates, as 
is shown by the effect of gum tragacanth mucilage. 
The hygienie objection to this stagnant and 
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therefore probably fermenting condition is very 
obvious. 

(7) Wetness of the mouth. As plates can never 
be made to fit absolutely perfectly the presence 
of moisture to secure surface tension is necessary, 
and a sufficieney of saliva is needed to replace the 
loss from evaporation, etc. 

Movement of muscles attached to the supporting 
base. 'The pressure caused by the movement 
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of muscles under the mucous membrane, at the 
margins of the denture, is always sufficient to rub 
a sore place in the gum and is often enough to lift 
the denture off its bed, so the only way of over- 
coming this diffieulty is to avoid it by cutting 
back the plate to be free of the rubbing movement. 
This does not mean that every sore at the edge of 
the plate is due to muscle movement. The rub 
may be due to a dragging bite, the result of bad 
articulation ; incorrect casts ; rough edges; the 
drifting of a plate, due to its resting on an inclined 
plane; previously bruised tissues ; the settling of 
a plate from changes in the support or bite, and is 
always much increased by a septic condition of the 
mouth generally, or an enfeebled condition of the 
patient. 

In partial dentures the most common example of 
this trouble is the frenum of the tongue rubbing 
against a wire or plate edge. It is particularly 
unfortunate in the case of a wire denture. It is 
due to an oversight in not ascertaining the greatest 
height to which the frenum can rise before de- 
signing the plate, to using too deep an impression 
tray, and to neglecting to get the patient to raise 
the tongue whilst taking the impression, or to an 
inaccurate estimate of the amount of sinking 
that will occur when the plate is in use, and failure 
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to provide adequate support to keep the denture in 
place, or to set the wire high enough to allow for 
inevitable sinking (see Figs. 7, 13, 15). 

The insertions of the buccinator muscles are the 
next commonest offenders. This is a less danger- 
ous mistake, being easily remedied without damage 
to the strength of the denture. Its occurrence is 
due to an error in impression taking, and the 


examination of the mouth previous to designing 


the plate. 

In the upper jaw I do not think it is ever possible 
to intrude into this muscle without disaster, though 
by keeping the edge of the plate thin and not dis- 
tending the cheek a deeper overlap can be got 
than with a bulky plate. 

In the lower jaw I am not sure, at least the prac- 
tice of pulling out the cheeks to see if the movement 
will raise the plate is too severe a test of the amount 
of overlap that may be retained, for some patients 
seem to be able to wear with comfort plates that are 
too deep according to this test; and a little wider 
foundation in the lower jaw is often of great 
value. 

The mylohyoid muscle is sometimes troublesome 
where the alveolar ridge has been very deeply 
absorbed in the molar region. 

The soft tissues in the rest of the floor of the 
mouth may be slightly depressed with impunity 
in most cases, but occasionally it is thrust up 
forcibly enough to dislodge a denture. 

Most vulcanite plates tighten on to the tissues 
behind and outside the upper tuberosities, from 
shrinkage of the vulcanite, without harm, and gold 
plates can be carried a little way into any soft 
tissue here without fear. The frenum of the upper 
lip must be kept free, not because it covers a 
muscle, but because it is so freely pulled about by 
muscles, whilst the tissues between it and the 
buceinator may, with advantage, be slightly 
encroached upon by the edge of the plate 
when æsthetic considerations allow of an over- 
lap. 

The loose tissues of the lower lip may sometimes 
be made great use of for steadying a plate, and at 
other times will not tolerate any encroachment ; 
the habits of the patient and the roundness of the 
edge of the plate are factors. 

Before leaving this part of the subject I should 
like to point out that the overlap of the plate into 
the vestibulum oris has some very useful functions. 
It affords some useful resistance to lateral stresses 
from the force of mastication, though there is an 
early limit to the weight it will bear; the curve 
adds greatly to the stiffness and strength of the 
plate ; the pressure of the lips and cheeks on the 
part of the denture that covers a well-marked 
ridge tends to fix the plate in place and not to 
dislodge it—I do not mean the pressure on the edge 
but on the outer surface—and it often greatly 
assists the application of atmospheric pressure 


to the retention of a denture, and, to a much less 
extent, the force of surface tension. 

Apart from the muscular attachment of the 
cheek muscles to the bone edge, under the edges 
of a plate, the movements and sometimes the weight 
also of the cheeks and lips may tend to displace 
dentures. 

In the upper jaw the trouble comes mostly 
from the weight of the lip on the front teeth. 
When a good overlap exists this force can be easily 
resisted, but when it is short or absent the artificial 
teeth may have to be shortened and set in to avoid 
it, sometimes to the sad spoiling of appearance. A 
clasp on a canine or incisor, and more still the 
protection of the natural tooth itself, will often 
overcome the difficulty. A clasp on a back tooth 
is no use, because the weight with the mechanical 
advantage of so long a leverage will either open 
the clasp or loosen the tooth. Clumsy thick lips 
are the most to be feared ; thin mobile lips are 
seldom troublesome, and may, with impunity, 
be stretched out over large masses of vulcanite, in 
the region of the roots of the first premolar and 
canine, to restore the contour of the face without 
much fear of dislodging the plate. 

A short mobile lip, ready to fly up and let i in air 
between the front teeth and gum, and actively to 
push down these same teeth, is a bad trouble. It 
exposes any overlap to full view and will tolerate 
no bulky restoration. The teeth must be set well 
in on the ridge unless very powerful means of 
retention can be obtained close by. 

In the lower jaw the movements of the lips, 
cheeks, and tongue are of very considerable impor- 
tance, and it is very necessary in the stage of taking 
the bite to carve the dummy plate to the actual 
bulk of the finished denture, in order to get an 
accurate idea of the movements that are liable 
to be troublesome ; it may be too late to think of 
it when the teeth have been set up and the base 
plate made. "These troubles are at their worst in 
the edentulous jaw, but they do enter into account 
in partial cases. 

First, it is necessary to diagnose which move- 
ment of lip, cheek, or tongue it is that is disturbing 
a denture when the dummy trial plate is found to 
shift. Careful observation and a light touch of the 
fingers on the plate, during the execution of various 
movements by the patient, should soon tell if it is a 
gentle or a forcible movement, and also from which 
tissue it comes. 

Supposing the muscular attachments to have 
been adjusted, then it may be the tip of the tongue 
fiddling with a wire bar; this is a very probable 
effect if such a design is used where the mouth is 
shallow in front and the remaining front teeth lean 
forwards, and the wire should be discarded for a 
thick but close-fitting narrow plate resting on the 
gum only and clear of the backs of the teeth, unless 
sufficient strength can only be obtained by covering 
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the teeth also, which is a very rare necessity. The 
oval wire is only suitable for deep cases, with 
vertical or in-leaning teeth and efficient ** support ” 
elsewhere. 

The shifting may be due to the first premolars 
having been given prominent inner cusps which 
afford a bad hold for the tongue: they should be 
ground off and the inner surface of the denture 
carved to a greater width above than below. 

It may be the base of the tongue that is moving 
the plate; setting the molars too narrow in order 
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to bring them directly under the upper alveolar 
ridges is the usual cause, this resulting in the inner 
surfaces of the denture at the back leaning inwards 
over the sides of the tongue, cramping its move- 
ments and affording an easy hold to lift the 
rear of the plate. A crossed bite in the molar 
region is the first remedy, and next comes the use 
of very narrow molar teeth, or even in extreme 
cases the omission of teeth at the back, so as to 
allow free room for the action of the tongue. 

Clasps should not be used in such cases as it is 
forcing unnecessary discomfort on the patient. 
Where natural, but tilted, molars remain, the 
plate may be sheltered by them and the mesial 
undercut used to prevent the plate rising at the 
back. 

The habit of sucking or biting the tongue so as 
to tilt a denture may be met by the use of clasps 
till the patient has given up the habit, when they 
may be loosened and eventually removed. 

The cheeks may be pressed in at the back of 
the plate so as to raise it; the use of the new 
pattern molars with very bulbous buccal surfaces 
increases this trouble. If the base can be made 
broad and the external surface concave this 
particular movement of the cheeks can be utilized 
to hold the plate down, but if the base has to be 
narrow, then one can only hollow the buccal 
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surface by grinding the teeth or using narrow 
pattern molar teeth. A natural molar with an 
undercut is very useful to oppose this movement. 

Much more commonly the cheeks press on the 
canine and premolar region of the plate and force 
it backwards and upwards. This is very largely 
a matter of habit with the patient, who may soon 
learn not to dislodge the plate thus, and only use the 
action to steady a plate with a tendency to slip for- 
wards, but with others it is an ineradicable habit, 
and any change in the outer contour of the denture 
that affords the cheeks more hold is at once the 
cause of much trouble, as one may find to one's 
eost when trying to improve on an old denture to 
which the patient has become aecustomed. Make 
a careful estimation of the force of the action, of 
the situation, of the hold on the denture, and the 
effect that narrowing or hollowing the denture 
will have on the room for the tongue and the 
contour of the face ; if it is a question of looking 
ugly perhaps the patient will take more trouble 
to prevent the movement. Premolar teeth are 
often set too vertically in dentures and a slope 
inwards of canine and premolar will improve the 
appearance and help the stability of both plates. 

Clasps may be used to hold the denture down 
if a natural premolar is standing, but lower 
canines are usually a poor shape for giving a hold 
against this strain. A *' blade " of metal inserted 
between the teeth is a very dangerous method 
as it almost always does damage. 

The most useful resistance to all these lateral 
thrusts that shift a plate about on its base is to be 
got from the remaining natural teeth, and very 
often, indeed, without the recourse to the use of 
clasps. 

The natural fit of the artificial porcelain teeth 
with their highly polished sides against the natural 
teeth should be the first method to be utilized (see 
Fig.10), as it is the least harmful and is also re- 
quired to keep the particles of food from wedging 
about the teeth ; next, where slightly tilted teeth 
are standing so that a denture may be made to 
closely fit the undercut side, and yet be able to be 
inserted without the use of force, this method is 
very useful, for a tilted tooth will resist a very con- 
siderable strain from the undercut side without 
difficulty, whilst a slight force on the other side 
will readily loosen it. Also bringing a thin plate 
so as to accurately fit the gingival margin of a 
healthy tooth will do little harm unless the plate 
is able to rub to and fro, when it can quickly wear 
the cementum and dentine of a root; this kind 
of contact is preferable to that of a collar or turned 
up edge of plate because it can be made to fit more 
perfectly and so allow the tooth to be kept clean. 
It is not only easier to fit well but does not prevent 
the manœuvring of the denture into place as a 
broader contact often will (see Fig. 10). Itisalways 
better to keep the plate free from the lingual side 
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of the necks of the teeth when possible, so as not to 
hinder the cleansing action of the tongue, but excep- 
tions have to be made. "Teeth may legitimately be 
used to resist short, intermittent lateral thrusts on 
their necks, such as are caused by the action of 
the muscles of the lip, cheek, and tongue, though 
they will not stand the heavy pressure of the bite 
nor a continuous pull or thrust always in the same 
direction. 

The resistance given by teeth and gums against 
lateral movement and tilting movements greatly 
assist the retention of the denture by surface 
tension, and also sometimes by atmospheric 
pressure, partly by preventing the movements 
which those forces do not oppose, and much 
more by preventing “‘ stripping " of the plate from 
the gum as previously explained. 

Sticky food is another cause of the dislodging 
of a denture from its place. Very sticky food, e.g. 
toffee, may have to be avoided by the wearers of 
full sets, but partial plates can usually be made 
efficient for all kinds of food. 

The surface of the denture, and particularly of 
the teeth, should be highly polished and also 
slightly conical with the apex towards the food to 
afford the smallest possible hold for the food. 

Natural undercuts, surface tension, atmospheric 
pressure and lateral support are all of use on occa- 
sions to retain the denture, and perhaps more 
particularly the action of the tongue, which skil- 
- fully separates the food from the plate and replaces 
the latter, but as such action is perilously near to 
the disaster of getting the plate entangled with the 
food so that it cannot be replaced, it is usual to 
resort to the use of clasps to give a more secure 
retention and relieve the patient from anxiety 
and the need for attention. 

Clasps are a much-abused method of retention 
and often do much harm from being badly designed, 
badly constructed, or allowed to get dirty, but 
when well designed, made and cared for, are a 
useful and harmless contrivance. 

Clasps should be made of elastic material that 
will bear frequent bending without loss of form 
or breakage. Platinized gold alloy of 16 car. is the 
best material we have for the purpose. 

The simplest and most useful method is to trust 
to the elasticity of the metal for opening and closing 
over the tooth, and the much more complex 
hinged and pivoted clasps with springs to work 
them are seldom necessary. | 

To give a clasp the maximum of strength and 
elasticity it should taper evenly in bulk from base 
to extremity, so that the strain is spread over a 
eonsiderable length and not concentrated at any 
one place. : 

With ‘‘ plate clasps" this can often be done by 
gradually decreasing the width of the metal (sec 
Fig. 14), but where there is not room at the base 
for this method it becomes necessary to increase 


the thickness of the metal at the base by reinforce- 
ment with more gold, or by using a heavier 
(No. 8 or 9 gauge) metal, and reducing the thick- 
ness of the distal parts. With ‘wire clasps” 
this latter method is the usual one. 

Great eare must be taken not to kink or bruise 
the metal in working it, and the actual point of 
origin from the rigid base should be very strong. 

Clasps must have ample strength to stand the 
frequent bending, to resist movement, and to allow 
of vigorous cleaning. 

Clasps must fit closely and no part of the clasp 
may stand free from the tooth, because, if it does 
so at the neck part, food will collect and cause 
decay, and at the top a bad fit will catch in the 
lip and tongue and cause a sore. As the spring 
of the gold is only a slight give, it follows that a 
clasp ean only be well fitted at the most bulbous 
part of the tooth and a little way above and below 
it. Only parallel-sided teeth can have deep clasps 
and such teeth are rare. *' Contouring " clasps 
is a right and proper thing to do when using broad 
bands on bulbous teeth, but needs very exact 
workmanship and should be done when the plate 
has settled in the mouth. It is usually better 
practice to cut away those parts of the clasp 
that are opposite deep undercuts, because it is 
undesirable to have a clasp near to the gum margin 
and only a moderately broad contact is needed. 
A very deep collar-band will not prevent the tilting 
of a denture because a tilting strain so resisted will 
loosen the tooth. 

Clasps should be brightly polished and all the 
edges bevelled off to prevent food lodging. 

Each clasp should grasp its tooth evenly on 
both sides and not push or pull against it. Clasps 
act 

(1) By the contact giving sufficient friction to 
prevent their sliding up and down on the teeth. 

(2) By the slight undercut being gripped by the 
springiness of the metal. 

(3) By direct resistance of the metal to lateral 
movement in any direction. 

A well-made set of clasps on a denture will cause 
it to slide into place with a smooth motion, just 
like a microscope tube slides into its fellow, except 
that at the last moment it slips up a little easier 
than in the middle position. "The clasp that goes 
up with a jar and a click is to be distrusted for 
accuracy of fit and durability. 

Clasps must grasp the tooth on opposite sides 
either by two separate clasps one on each side, or 
by one clasp that passes more than half-way round, 
unless the tooth is an unusual form, but two or 
three natural teeth standing in contact with each 
other may be regarded as one tooth and a clasp 
applied at each end of the row. 

It is wrong to apply a springing pressure to one 
side only of a tooth, and this will soon render the 
tooth tender and loose. 
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‘ Stay clasps " on ““ spring plates" are a very 
questionable method, because the “clasp” is 
applied to the neck of the tooth, which should 
be left exposed whenever possible. They are 
exceedingly liable to be an imperfect fit be- 
tween the teeth, and even also on the lingual 
aspect, because a non-rigid plate is very liable 
to be spread by the force of mastication, and 
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so cause undue lateral pressure on the natural 
teeth and afford insufficient masticating power. 
This form of clasp is often used where only a thin 
edge contact, or no contact at all, is required. 

Clasps that push or pull laterally always in the 
same direction are dangerous to the teeth to which 
they are fitted, for if the force so exercised is heavy 
or continuous the tooth will suffer unless it has 
very ample support from other teeth. 

Clasps should grasp the most bulbous part of the 
tooth and a little above and a little below it, 
because this gives the best hold, strains the elas- 
ticity of the metal least, and is usually the part with 
a thick covering of hard enamel that can perfectly 
well bear the friction. 

A clasp placed higher on the tooth than this will 
when tightened, tend to lift the plate out of its 
place, and when the plate is bitten on it will tend 
to rock on the tooth. 

A clasp placed near the gunı will catch and hold 
food between itself and the yielding gum, will 
prevent the cleansing action of the tongue, is very 
difficult to fit and keep fitted, and the sinking of 
the denture may cause the edge of the clasp to cut 
back the gum from the tooth. Also this part of 
the tooth usually presents a groove at the enamel 
margin that is very liable to decay, and if the clasp 
fits on the cementum it is very apt to wear it away. 
The least uncleanness of this part of a tooth also 
renders it very tender. 
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Unfortunately some teeth are so short in the 
exposed portion of the crown or have their largest 
diameters so low down (and the clasp would 


be so unsightly higher on the crown) that the 


clasp has to be placed at the cervical margin ; 
such clasps and the teeth they encircle must be 
kept most scrupulously clean or disaster will 
quickly follow. 

Where clasps are fitted to crowned teeth modified 
forms can be used ; the crown may be made with 
perfectly parallel sides and these again may be 
grooved to allow an almost rigid clasp to slide 
on and off. Such clasps, when well made, are 
very eflicient, but the greatest care must be taken 
to avoid overstraining the tooth by allowing the 
plate to act as a lever against it, and also the crown 
must be very easy to clean and not present corners 
or ledges for food to lodge in when the denture is 
not worn. 

Various forms of clasps have been invented. 
For most purposes the clasp cut and bent up from 
No. 7 or No. 8 gold plate is the best. All un- 
necessary parts should be cut away and the edges 
bevelled and polished. 
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Half-round wire is also good for narrow clasps.® 
. Round wire is not so good because the contact is 
narrow and fluid is held stagnant by surface 
tension on each side of the wire, and in contact 
with the tooth, and for this reason I think the 
wire-loop form of clasp a hygienie mistake and 
mechanically inferior to plate, except in those cases 
where the surface is so irregular that the fitting of 
a plate clasp is almost impossible, e.g. a clasp 
passing over the crown of a tooth and grasping 
it buecally and lingually (Fig. 15). 

Clasps mounted on “ standards ” enable one 
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to grasp a tooth above with very little covering 
up of the vulnerable gingival margin (see Figs. 12, 
15, 16). 

Struck-up collars, if thoroughly fitted, are useful 
for those parts from which no springiness is re- 
quired and where it is necessary to cover the gum 
margin, and they avoid solder in a part difficult to 
keep clean. 

Cast clasps are too weak and inelastic for use, 
though the portion of a plate passively resting 
against a complex tooth surface may, with advan- 
tage, be cast if a better fit can thus be obtained and 
as cleanable a surface produced. 

So far I have considered the clasp as an indi- 
vidual only, but in practice one has to consider 
them as a part of a whole, and to design them and 
place them with a view to their working in har- 
mony with each other, and so as to fulfil the duties 
that are required of them in each particular 
denture. 

Two teeth may each be fitted with a clasp that 
will grasp that tooth perfectly, and yet when they 
are soldered to one plate it may be impossible to 
insert the denture. 

Clasps must be so placed that the denture may be 
inserted without overstraining their elasticity. 

A clasp will only hold up the denture in its 
immediate neighbourhood ; if the plate tends to 
drop at a distant part, the leverage is so great 
that, even if the clasp will bear it, the tooth will 
soon be loosened. I mean that a tooth will 
easily resist a pull or thrust in the direction of its 
long axis, but will soon yield to a tilting stress. 

If two clasps are placed on opposite sides of the 
mouth in the premolar region, or diagonally in the 
canine and opposite molar region, by thus holding 
up the centre of the plate the dropping of the other 
and distant parts can be prevented without any 
undue strain on the teeth. 

A single clasp may similarly be made to work 
harmoniously with some other method of retention, 
such as two molar clasps and an undercut in the in- 
cisor region, or a canine clasp and undercuts on the 
mesial aspect of the molar. In such cases the clasp 
must be nicely adjusted to assist the other method ; 
in the first example so designed as to prevent a 
forward slip of the plate as well as a drop at the 
back, and in the second so as to keep the plate back. 

The clasps should be so placed as to be as little 
visible as possible. Often there are several ways 
that are equally effective mechanically but one is 
far less unsightly than another. 

The nice finish of a visible clasp will make it 
very hard to tell from a gold filling. 


Strength. Partial dentures cannot be made abso- 
lutely rigid but they should be made sufficiently 
rigid not to bend appreciably under any strain 
that may be imposed on them when in use. They 
should not be made springy, because : 


(1) If the denture yields under pressure the 
masticating efficiency of the teeth is very markedly 
reduced. 

(2) If a plate bends under stress it usually puts 
a lateral stress on some of the remaining natural 
teeth and will destroy them. 

(3) The bending to and fro of a plate will in 
time cause a fracture. 

(1) The spreading of a thin upper denture, made 
to replace the upper back teeth which alone have 
been lost, by means of two side plates joined by a 
single thin wire, is a marked example of the loss of 
efficiency of mastication, especially if the upper 
alveolus has been much absorbed so that long 
teeth have to be attached to a narrow base and 
articulate with natural teeth. 

Such a denture is almost sure to bend and be very 
inefficient ; it is the wrong design. 

(2) Damage may happen to natural teeth in 
several ways as a result of insufficiently rigid plates. 

(a) The rub of the plate or its clasps as it moves 
may erode the necks of the teeth. 

(b) The bending of the plate may be resisted by a 
natural tooth working at a mechanical disadvan- 
tage, and the strain will loosen the tooth rapidly, 
e.g. an upper plate with the right premolars and a 
molar well supported and the left premolars and 
molars only resting on a shrunk alveolus. The 
outward thrust of the lower teeth will bend the left 
side out and the neck of natural premolar will be 
the pivot. 

(3) All materials have elasticity and if the ex- 
tent of the bending is well within the ability of the 
material perfectly and quickly to recover, then the 
bending may recur an enormous number of times be- 
fore breakage occurs, e.g. the hair-spring of a watch. 
But if it is at all beyond these limits then a small 
number of bends will lead to distortion (set) and 
ultimately to fracture. Elasticity is a very im- 
portant element in the strength of a structure and 
the proper way to estimate the strength of materials 
is by ascertaining what stress they will perfectly 
recover from, not by finding out what stress will 
break them at one application. 

A little yield in a structure may spread the 
strain more evenly and over a wider area, and thus 
prevent a breakage, and this may be taken ad- 
vantage of to meet abnormal stresses and the 
stresses that occur during cleansing, it should not 
be appreciably used for normal stresses for the 
reasons already given (1) and (2). Also care must 
be exercised to secure that the slight give will 
spread the strain over a wider area and not con- 
centrate it on a weak spot, e.g. a lower denture 
with a drawn oval wire behind the natural incisor 
teeth is strong because the wire is of equal strength 
throughout, and has been drawn to give it its 
maximum elasticity ; whilst a cast plate fitting 
the gum is very stiff where it fits over a curved 
surface but is usually very flat at each end, oppo- 
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site the premolars, and here the gold is in the 
poorest condition to resist bending. If the former 
plate is pinched across the molar region the strain 
is spread all round the wire and the limit of elas- 
ticity not exceeded, whilst in the latter all the 
bend oceurs at the flat part and a kink is the result. 

The application of these considerations to the 
design of clasps has been previously pointed out. 

In each case the stresses that fall on the different 
parts of the denture must be estimated. 

(a) Young muscular subjects will exert much 
more pressure than feeble old people. 

(b) Some people have lost the habit of biting hard 
from neglect of exercising it, and although able to 
bite hard never do so. 

(c) Some people havelost the sense of pressure in 
the mouth (somewhat similar to locomotor ataxy) 
and exert enormous pressures without being aware 
of it, whilst others, for fear of hurting hyper- 
sensitive gums, will not press hard. 

(d) A well-implanted natural tooth will bite 
with four or five times the weight of an artificial 
tooth on a denture. 

The direction of the stress must be noticed, for 
patients each have, when several teeth are lost, 
acquired a peculiar set of movements so as to 
make the best of the remaining teeth, and these 
habits are often oblique and asymmetrical and 
liable to tilt or strain a denture. 

The part of the denture that receives the impact 
must be noted, particularly the slope of the surface 
and its relation to the bases of support. 

The value of the support must be examined and 
compared with the stress. 

If the support is directly opposite the force, in 
situation and direction, the stress is only a crushing 
one and most of the materials we use are amply 
strong to resist this. 

If the force falls between the main supports, it 
almost always has other supports to help resist it, 
and there is little bending stress if the denture 
is well adjusted, if not, then the end supports are 
liable to bending or breakage. 

But if, as often happens, the force falls on each 
side of a centrally placed support then a bending 
stress occurs, and this may be accentuated by the 
force falling on an inclined plane in such a way 
as to thrust outwards at a greater mechanical 
advantage. 

The strain may be met by a careful arrangement 
of the materials to resist the stress, or by adjusting 
the points of impact so as to avoid it, or by a 
combination of both methods. Obviously the 
first is preferable where possible because one of 
the functions of teeth is to bite. 

The strength of the materials we employ must 
be remembered and the kinds of stress they will 
stand. 

Little accurate work has been done in this direc- 
tion and dentists trust largely to rough estimates 
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learned from sad experience, though some careful 
researches have been made on à few materials. 
The subject is rendered very complex by the effects 
that different methods of technique have on the 
strength of the materials. Thus gold may be rolled 
and swaged and annealed and soldered, or cast by 
several different methods. "This question will be 
discussed jointly with another section and I will 
not enter on it here. Metals are alloyed in many 
ways to give greater tensile strength, stiffness, 
or resistance to injury by the various processes 
incidental to their working, and the various de- 
structive processes to which they are exposed in the 
mouth, and this also is being dealt with elsewhere. 

Vulcanite is adulterated with colouring-matter, 
or may be loaded to increase its weight, or reduce 
its liability to become porous, or to make it harder 
or cheaper. The time and temperature of vulcani- 
zation, the thickness of the layers, and nature of the 
investment greatly influence its physical proper- 
ties. 

Porcelain also is greatly affected as to its en 
by the manner of its manipulation. 

The various joints between different materials 
also differ greatly in strength from much the same 
causes of inherent physical properties, alloying, 
and workmanship, and in addition may also preju- 
dicially affect each other by chemical interaction. 

Though there is lamentable ignorance of these 
practical matters, yet much also is known, and the 
demand for smaller and more cleanable dentures 
is leading to greater accuracy. 

The importance of the weight of materials has, 
I believe, been exaggerated, and the attempt to 
prevent dentures becoming too heavy has often 
led to the far greater error of making them too 
bendable. Weight is, in all but a few cases, 
a very secondary consideration. 

There is no ideal material for the construction of 
dentures but such a material would be: 

(1) Inexpensive. 

(2) Unalterable by the fluids of the mouth. 
(a) Insoluble, that it may not waste nor taste. 
(b) Untarnishable that it may not waste, discolour, 
weaken, roughen, nor taste. (c) Harmless to the 
tissue, not forming chemical substances that 


may irritate the tissues. 


(3) Strong and stiff. 'The stronger the material 
the thinner; neater, and smaller the denture can 
be made. It should have a high modulus of 
elasticity and of rigidity, so that with a small 
bulk a denture can be made that will not bend 
appreciably under normal stress and also will 
absolutely recover its form directly the stress is 
removed. 

(4) Of low specific gravity. Ordinarily weight 
is of little importance, but when much bulk is 
needed to restore the lost tissues or the adhesion is 
very poor it is then convenient to have a light 
material to build with. 


u 
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(5) Adaptable (workable). Though the denture 
must be stiff when finished, yet the material 
should be easily workable during construction or 
the fit will be imperfect, or the joints weak or bulky, 
and the contour and finish clumsy or rough. It 
should also be easily repairable and readjust- 


able in case of accident or alteration of the 
mouth. d 

(6) Cleanable. Not only should the denture be 
very easy to clean perfectly but it should be so 
hard, non-porous, highly polished, and smooth that 
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it will not easily get dirty even in the mouth of a 
careless patient. 

(7) Of good appearance. The material, where 
visible, should be tooth or gumlike ; where in- 
visible, clean, bright, and expensive-looking. 

All these properties are of importance when de- 
signing a denture, and I might legitimately go into 
detail as to how the various materials at our 
command possess them, but space does not 
permit the restating of these elemental facts and is 
better occupied with describing how the materials 
are employed. Eighteen-carat gold is probably 
the best material from which to construct the base 
of a denture and porcelain for restoring the lost 


teeth and gum tissue. Pink vulcanite and porce- 
lain are of about the same specific gravity. Red 
and black vulcanite are much lighter. 

Returning to the question of the strength of the 
denture, almost as important as the strength of the 
materials is the quality of the workmanship and the 
method of manipulation. I must not deal with 
the question but hope you will remember the im- 
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portance of it for the successful execution of a 
good design, and conversely a good design must 
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avoidéthe necessity for the employment of faulty 
methods. 

A few examples of where thought is necessary 
for securing proper strength and stiffness to a 
denture may be given : 

(1) (a) Use of wire opposite flat narrow part. 
(b) Corrugation for same purpose (see Fig. 10). 

(2) Use of oval wire in vertical alveolus lower 
and in upper jaw (see Figs. 11, 17). 

(3) Use of double plate and wire for plate (see 
Fig. 14). 

(4) (a) Use of wire at post margin of upper. 
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(b) Carrying of plate up curve. 
wire ends (see Fig. 9). 

(b) Narrow upper horseshoe plate of two layers : 
(a) with metal wire between plate; (b) bulk of 
vuleanite to stiffen (see Figs. 16, 18). 

(6) Plate cut out behind canines with wire 
margin. 

(7) Vuleanite plate with clasp on canine ; long 
wire tag to strengthen. 

(8) Saddle plate with two corrugations to 
stiffen (see Fig. 19). 

(9) Overlap to. stiffen and strengthen plate. 
Gauze to strengthen porcelain (see Fig. 20). 

(10) Wire to strengthen. Gauze to strengthen. 

(11) Perforated metal and wire rim. 

When a loaded beam breaks there is tension 
on the lower surface and compression above, when 
a rod or plate is broken over a fulcrum the tension 
is above, and this is the normal strain in upper 
dentures. 

If a material having great tensile strength is 
placed below in the first case and above on the 
second, and the rest of the beam is made of a 
material with a great resistance to crushing stress, 
the maximum of strength is obtained. 

When using a brittle material, like porcelain, 
or a weak material, like vuleanite, estimate which 
way the mass will break, and then insert a tough 
material such as gold or platinum wire as near as 
possible to the surface where the crack will start. 

This usually means placing a metal reinforce- 
ment as close as possible to the artificial incisor 
and canine teeth in upper dentures. 

In the lower jaw the greatest strain usually 
comes during cleansing, from compression at the 
back, or from falling on one end. This will crack the 
plate from the front surface in the incisor or canine 
region, the crack spreading upwards, or a metal 
plate will bend. "Therefore, place the strengthen- 
ing wire as near the lip as possible in porcelain or 
vulcanite work, and make metal dentures of equal 
stiffness all round so that the strain may be spread 
and kept within the limits of elasticity. 

Be sure when adding strengthening wires, etc., 
that the ends of the wire reach a strong part, 
or the crack will only be deflected round the end 
of the wire. 

As the union between wire and porcelain or 
vuleanite is a weak one it is necessary to add 
fastenings to join them efficiently, or else to make 
the metal sufficiently strong to bear the stress 
unaided. 

In lower dentures and all large porcelain work 
it is usually best to make the metalwork sufficiently 
strong in itself. 

The stresses may at times have to be avoided 
when the materials cannot be made strong enough 
to resist them. 

Thus, when a heavy bite comes on the oblique 
surface on the lingual aspect of upper incisors and 


(c) Spread of 
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canines, and heavy metal backings are undesirable, 
the stress may be avoided by altering the slope to 
a step, and placing the tooth face far enough 
forward to avoid stress, thus converting the 
wedging force into a compressing one that is easily 
resisted. 

Or, when appearances will permit, the stress may 
be avoided by shortening the incisors and canines 
to form an edge-to-edge bite and by rounding off 
the outer cusps of the premolar. 

Stress may also be avoided by diminishing the 
masticating area of the premolars and molars and 
by providing good clearance spaces for the food to 
escape. 

Appearance. 'The shape of the face suffers more 
from the closing of the bite than from any other 
single cause, and so it is very important to prevent 
the mandible shifting, by providing partial dentures 
as soon as the last directly occluding teeth are lost 
or begin to tilt. 

Partial dentures should be kept as fully as pos- 
sible up to the bite and refitted when necessary, 
for once the bite has been allowed to close it is 
very difficult to restore it. 

Next, it is very important to keep the full width 
in the region of the upper canine eminence to 
prevent the drooping of the angles of the mouth, 
and the appearance of a naso-labial fold. Even 
if the canine tooth has to be placed inwards for 
the sake of stability yet the canine eminence should 
be well restored by the artificial gum. 

With our present resources for producing a 
natural-looking gum substitute, even when the 
layer must be rather thin, we should not hesitate 
to keep the patient's lips properly supported. 

The artificial teeth must be very carefully 
selected and usually require carving, staining, and 
grinding to show wear marks to be in keeping with 
their natural neighbours. Dowel, tube, and very 
long over-bite teeth are especially useful for 
partial dentures because they can be freely 
ground, twisted, and spaced to match their neigh- 
bours, though close-fitting an artificial tooth 
between two natural ones often introduces a great 
risk of breakage during the careless removal of the 
denture, yet by using easily replacable teeth, such 
as dowels, tubes, or interchangeable facings on 
special backings this risk can be made of little 
importance and worth running for the sake of 
natural appearance. 

Clasps should be kept out of sight, but it is 
better to show a narrow edge of gold closely fitting 
the side of an incisor rather than place the clasp 
under the cover of the lip and close to the gum 
margin, where it would soon make the tooth more 
unsightly by causing caries and gingivitis (see 
Figs. 2, 15). 

'The settling of small dentures is sometimes very 
troublesome and produces an ugly appearance. 
Careful estimation of the probable movement and 
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an arrangement of the support to oppose it, or 
an arrangement of the teeth to provide for it (see 
Figs. 17, 18), will usually meet the case, but at 
times teeth have to be cut off and replaced several 
times before the denture comes to rest with the 
teeth in harmony with their neighbours. 

Speech. The tongue and cheeks so quickly adapt 
themselves to altered conditions that the question 
of designing dentures with a view to good enuncia- 
tion is not much thought of. 

The construction of dentures to restore the lost 
parts only, teeth and alveoli, with as little as pos- 
sible of unnatural base plate or bulk, also fits 
them to act very well for speech. 

The most essential thing is that the denture 
should be steady, and so steady that the patient 
has confidence that it will not move, and is not 
afraid to move the lips and tongue freely and 
open the mouth wide, in fact he should be able 
to forget the denture. 

It is also of great importance to have a natural 
contour of the parts near the back of the upper 
incisor. Where possible it is best to leave this 
part of the mouth uncovered or mostly uncovered, 
in the latter case the edges of the denture must 
be very close fitting to the gum. | 

If the part must be covered and the mouth is 
still normal in contour, a thin plate with all the 
rugæ well indicated on the lingual surface is 
seldom more than a very temporary hindrance to 
clear speech. 

Where the natural incisors and their “ alveoli " 
are lost, it becomes advisable to restore the 
natural curve by thickening the plate just behind 
the teeth, and using teeth with natural -shaped 
backs as well as fronts. This thickening behind the 
incisors is only a narrow ridge, and is incidentally 
a great help in securing proper strength for the 
denture. A thick smooth concave surface plate 
may very badly hinder speech. 

No spaces may be left between the teeth that 
cause lisping, whistling, or spitting during con- 
versation (Fig. 21). 

Comfort. Most partial dentures are quickly 
forgotten by their possessors, and if you ask 
them if they have got their dentures in or not, 
they have to feel with their tongue before making 
answer. 

I distrust the people who feel unclothed without 
their partial dentures. I fear they have some 
septic corner which they desire to have protected. 
But the owners of dentures should promptly miss 
their aid if the plates are left out at meal-times 
and often when called upon to speak quickly and 
clearly. 

To this end the denture should not press too 
heavily at any part, either when the jaws are at 
rest or in use. 

Also the denture should be quite steady at all 
times ; there should be no anxiety about it be- 
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coming dislodged, and food should not creep in 
between the plate and the teeth or gums. 

Neither should food cling to any projections nor 
stick in hollows or slits in the denture, nor into 
narrow gaps between the denture and the teeth 
or the cheeks. The denture should be so shaped 
and polished that the movements of the tongue 
can quickly cleanse it from all food debris. 

Where from loss of teeth and alveoli the contour 
of the mouth has been altered the denture should 
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restore the missing parts as fully as may be, and 
with as natural feeling a surface as possible. This 
is easily accomplished as regards the teeth by 
porcelain substitutes naturally shaped both lin- 
gually and labially, but the gums are only repre- 
sented by hard polished surfaces instead of soft 
ones; these are quite comfortable if they have 
natural contours and are not made too plane and 
slippery where the tip of the tongue plays against 
them. 

On the other hand, it is desirable not to have 
bulk in unnatural places. A thin even covering 
over the roof of the mouth is, after a few days, of 
little inconvenience to most patients. Quite a 
considerable thickness may be used behind the 
premolar region without any additional discomfort 
so long as the edges are bevelled, but a thick 
covering of the front part of the palate is uncom- 
fortable to most people, especially if the rugæ are 
not imitated. 

Where possible the palate should be left un- 
covered, but in such cases the margins of the den- 
ture should be finished with great care so that the 
tongue may slip from gum to plate or vice versa 
without detecting the joint. A square edge will 
always feel to the patient as if the plate did not 
fit, because he only feels the free edge and imagines 
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a gap between that and the gum, therefore bevel 
all free edges. 

Some patients have peculiar sensitiveness of 
certain parts of the mouth, most often of the part 
adjoining the soft palate especially in the mid line. 
The denture may have to be made to avoid such 
parts. 

The use of oval wire to unite different parts of a 
denture is liable to be objected to by the patient, 
because such wires stand away from the gum and 
form a very noticeable ridge which the tongue 
can play with. Such wires are seldom to be toler- 
ated across the front part of the roof of the mouth 
and behind procumbent lower incisors, but are 
unnoticed across the back part of the roof of the 
mouth and behind vertical lower incisors. "Thick 
half-round wires sunk a little way into the gum, 
with the convex surface exposed, are much less 
noticeable (see Fig. 9). 

Ample room must be left for the movements of 
the tongue within the arches of the teeth, as has 
already been explained. 

Health. lt is most important that dentures 
should not cause any injury to their wearers, 
either locally or generally. The injuries that 
have to be avoided are: first, wounding of the 
soft tissues, and this I have dealt with in the 
earlier part of my report ; secondly, overstrain on 
the natural teeth by using them wrongly to support 
or steady the denture, and this also I have already 
dealt with. 

But more important than these is the injury that 
may be done by fostering the growth of bacteria 
in the mouth, and by causing the retention of septic 
discharges about the denture. 

The useful cleansing action of the tongue and 
cheeks about the teeth, and especially about their 
gingival margins, is a most important aid to the 
health of the mouth, and any apparatus that 
hinders this action and permits the oral fluids 
to stagnate about the teeth will greatly favour 
inflammation and degeneration of the tissues so 
covered. Even healthy teeth are rendered more 
vulnerable by being covered up. Healthy gum 
away from the teeth seems little affected by a 
covering. 

If the denture not only shuts off the teeth from 
the scouring of the tongue, but also, by not exactly 
fitting, forms a stagnant pool about them, then the 
danger is much increased, for fermentable material 
is very apt to reach such places and bacteria are 
never absent. 

If a septic condition is thus produced, or if the 
denture is made over an already septic focus, then 
fermentation will proceed rapidly and the poisons 
will be drawn by capillary attraction to all the sur- 
face covered by the denture, with rapidly destruc- 
tive results to the remaining tooth sockets and to 
the teeth themselves; quite frequently also the 
gum tissue more distant from the teeth also suffers. 
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To cover up the gingival margin of a tooth 
affected by periodontal disease is to expose the 
patient to very greatly increased risks of general 
blood-poisoning, and is sure to greatly accelerate 
and widely extend the local injury. 

It should, therefore, be a rule never to cover up 
the lingual or buccal aspect of the gingival margins 
around the natural teeth even when healthy, and 
most certainly never when septic. 

It is best of all when the denture rests only on 
the gum and is free from the teeth ; or, failing 
that, only touches the teeth at their bulbous 
enamel-covered normal contact points; or covers 
the mesial and distal surfaces only. 

Much less hygienic is a contact by a very thin, 
perfect-fitting plate edge, or by a close-fitting 
deep margin, and worst of all by an imperfectly 
fitting rough deep contact. 

When the denture must come in contact with 
the necks of the teeth, the plate should be a perfect 
fit and as thin as possible, so long as it does not cut 
the tooth. 

Unfortunately, when there is pressure on the 
denture its edge may be brought close to, but 
not quite touching, a tooth because the pressure 
will drive up a piece of gum between the tooth 
and plate and cause inflammation. How close the 
plate may be brought depends on the weight 
it bears and the firmness of the gum. It issaferto 


keep the edge well away when not in actual con- 


tact. 

Not only must the edge of the plate be kept well 
clear, but also the lower edge of clasps and the 
bulk restoring the lost teeth and alveoli must be so 
carved at their margins as not to overshadow the 
gingival margin and prevent the free access of the 
rather blunt tongue. 

The mesial and distal gingival margins can very 
seldom be left free enough for proper flushing, and 
a narrow gap quickly fills with swollen gum and 
food debris so that a close fit is here more often 
the best that can be done. If a space is left, both 
teeth and denture must present well-polished 
surfaces and not rough joints nor complex 
folds. 

The root of a tooth left under cover of a denture, 
however clean it may have been when first covered, 
will soon soften and become unclean, and the prac- 
tice is to be condemned without mercy. 

All the cases of stomatitis from vulcanite, which 
one still reads of in the journals, are due to the 
covering up of some septic area. 

he firm establishment of the necessity of avoid- 
ing covering up the gum margins about septic 
teeth is the greatest advance of modern years 
in the design of partial dentures, though it has 
sadly increased most of the other difficulties in their 
construction, reducing their support, their stability, 
and their strength in a large percetage of cases to 
within a very narrow margin of safety, so that 
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much care is needed to obtain successful and also 
hygienic results. 

Bridges are far more dangerous to the health of 
the mouth than dentures, and necessitate more 
destruction of tissues for their construction. The 


- difficulties of cleansing around the abutment are 


usually too great for the patient to overcome. A 
careful examination will practically always show 
a marginal gingivitis and ** pockets" about the 
teeth used as abutments and their neighbours. 
Often the condition is very badly septic. 

The margin of the denture in the vestibulum oris 
should also be so shaped that the tongue can easily 
cleanse it, and not be left so thick and square 
that food can rest just above it and out of reach 


* of the tongue. 


Neither should the denture itself have such pits 
and corners about it that food debris can be 
retained in them, though this is of less consequence 
than collecting such debris about the natural 
teeth. 

The denture should fit the gum well, and if the 
gum alter the plate should be refitted, for if you 
will inspect the gum aspect of an ill-fitting denture 
you will find it polished where it rubs hard, and 
coated with slime in the hollows where the plate 
does not fit, and it is often difficult for the patient 
to reach these hollows and effectively cleanse them. 

The surfaces of the denture, especially those 
which rest on the gum, must be dense, hard, and 
polished and most easily cleanable. Vulcanite 
baked on a plaster cast is a very long way from 
satisfying this condition. When baked on a well- 
finished tin cast it is much less harmful, but not 
equal to wrought gold or well-fused porcelain, so 
that vulcanite should not beused in contact with 
the gum or teeth but only for building up bulk 
lightly on the lingual and labial aspects of the 
denture. 

Porcelain, the most cleanable of all our dental 
materials, is difficult to work and to adjust, and is 
very lacking in tensile strength, though at times 
excellent dentures can be made with the whole 
of the external surface composed of porcelain ; 
a platinum core is essential for strength. 

Eighteen-carat wrought gold is the next cleanest 


. material and is eminently workable and satis- 


$ 


L 
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factorily strong. The solder used to unite the 
parts should present the smallest possible surface 
for it is difficult to keep it perfectly solid if in large 
bulk, and moreover it readily tarnishes and becomes 
rough. Use high-grade solder, clean borax and 
not too much heat, but above all let the parts to be 
joined fit well together. Keep the gum surface 
free from joints as far as possible and on the lingual 
aspect hide them as much as possible under the 
porcelain teeth. "Teeth with soldered backings are 
very prone to collect dirt unless the technique 
is very perfect. 

Cast aluminium keeps astonishingly clean in 


spite of the loss of polish that comes from the 
erosion of alkaline fluids upon it; I do not believe 
that the metal has a beneficial effect on the 
patient's tissues, as has been stated, but it is much 
less injurious than its appearance and feel would 
lead one to expect. 

When constructing small partial dentures the 
possibility of their becoming loose during sleep, a 
sudden deep inspiration, or when the patient is 
intoxicated, and getting impacted in the gullet 
must be remembered. Patients should be in- 
structed never to wear small plates at night. 
Small plates should be given very ample stability 
so that it is difficult to dislodge them accidentally, 
and, as a further precaution, they should be so con- 
strueted as not to present any sharp ends, hooks, 
or angles that would readily catch in and lacerate 
the gullet in the event of their being swallowed. 
They should not be made at all unless there is a very 
real need for them. 


Mr. TuEw thanked Mr. Gabell for his report, 
and expressed his entire agreement with the 
principles of design laid down therein. He 
questioned Mr. Gabell on one or two minor 
points. He mentioned that in his own work he 
used round rather than oval wire for partial lower 
dentures, as oval wire has the least resistance 
to bending in the direction in which it is most 
liable to bending strain. He also mentioned 
that he used the striking up of corrugations 
almost entirely in preferenee to soldered wire 
strengtheners for the stiffening of partial upper 
metal dentures. 

Mr. LANKESTER expressed the opinion that in 
partial lower dentures the so-called wire lower 
was hygienically an immense advance on the 
old bar lowers, and he agreed with Mr. Thew 
on the advantages of having the wire round rather 
than oval, it being more capable of being eased 
without spoiling the plate; easing being often 
necessary in these wire lowers owing to the 
fact that the wire is brought into too close contact 
with the soft tissues through the subsequent ad- 
justment of the clasps. 

Dr. S. L. Ricx (Nashville, Tenn., U.S.A.), after 
thanking the essayist for the excellent points 
brought out in his paper, said: With regard to 
the shape of the wire used for partial lower wire 
plates, I should prefer the oval to the round, 
because you can get a larger amount of material 
in the cross-section of your wire without making 
it the least bit more cumbersome to the patient. 
Of course, with this increase in bulk of metal we 
have an increase in strength of the wire. This 
does not complicate the relieving of undue 
pressure of the wire upon the soft tissue to any 
marked extent. 

Mr. GABELL, in reply, said that he used cast- 
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work in combination with wire, soldering the two 
together after casting. He preferred oval to round 
wire, although it was mechanically not so sound, 
because it was more comfortable to the patient’s 
tongue, and he repeated that it was very impor- 
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tant to estimate the direction and distance of any 
subsidence beforehand. Corrugation was a very 
useful method and he used it largely, but it was 
more useful to stiffen plates than actually to 
strengthen them. 


PAPER ON 
PORCELAIN 


By DOUGLAS GABELL | 


THe shrinkage of packed porcelain powder when 
first fused has nothing to do with the coefficient 
of expansion and contraction of porcelain by 
heat, but is due to the closer packing together of 
the porcelain particles. It is a weak force, occurs 
whilst the porcelain is plastic, and is very large 
in amount ; the mass shrinks one-third in bulk. 

It is due to surface tension between the fluid 
flux and the infusible particles of the porcelain, 
and will vary in force and speed with the fluidity 
of the flux, which depends upon its quantity, com- 
position, and temperature, and upon the size, 
condition, and composition of the infusible powder. 
These conditions vary much in different porce- 
lains and give each its peculiar working pro- 
perties. 

The coefficient of expansion and contraction 
for porcelain is very small, about 1000 in length 
for each 100? C., but it is a very powerful force, 
strong enough to break the porcelain itself, and 
occurs partly after the porcelain has lost its 
plastieity. I have not investigated the amount 
of this coefficient of expansion and contraction. 
I am more concerned with the shrinkage that 
occurs when the powder is first fused. 

Dry porcelain powder does not pack closely ; 
the addition of water or aleohol at once draws 
the particles closer together, thorough jolting, 
whilst wet, is the best method of condensing the 
powder; pressure on the surface is of very little 
help. (See Note 1.) The very fine powders do 
not pack so well as the slightly coarser ones. "The 
different makes of porcelain differ slightly (5 per 
cent.) in the closeness with which the particles 
can be packed and in the time it takes to get the 
best condensation. The slight variation in the 
amount of shrinkage between the different makes 
depends on this more than upon their fusibility. 
(See Notes 2 and 3.) 

Moderately condensed powder will fuse to as 
solid a result as tightly packed powder, but there 
will be greater shrinkage of the former and more 
liability to cracking, distortion, and accidental 
staining. 


The powders consist of a mixture of easily 
fusible flux and less fusible particles, and a tempera- 
ture sufficient to melt the flux will cause the full 
amount of shrinkage if sufficient time is allowed 
for the particles to be drawn together. 

All the porcelains on the market can be fused 
at several hundred degrees below their advertised 
fusing-points if given a quarter of an hour to 
consolidate. Longer time or greater temperature 
than the minimum necessary will weaken the 
porcelain and cause it to expand by the formation 
of minute bubbles within. 

When porcelain has to be fused in several 
fusings it has been advised to *' biscuit " it only 
at first, and fully fuse at the last. The ** biscuit ” 
stage is a wide one for most porcelains, reaching 
from the stage when the flux first softens and binds 
the mass lightly, with little shrnkage, to the stage 
when the fluid flux has drawn the particles close 
together and eliminated all porosity and the 
porcelain is fully shrunk, and is at its greatest 
strength, but still unglazed. 

The first bake should be carried almost to this 
latter stage, when practically all the shrinkage 
has taken place, but just enough porosity remains 
to draw the new powder into close contact with 
the already fused mass. 

I have made many rods of porcelain, equally 
well packed, as tested by weighing wet and dry, 
and have fused them at different temperatures 
and for various times and I find that the strongest 
are those with the highest specific gravity (as 
each porcelain varies in weight, comparisons must 
only be made between the same porcelains, 
differently fused); that they all fuse soundly 
before the surface glazes and that further heating 
weakens them. All porcelain work where the 
fusing is judged by the eye is therefore overfused 
so far as solidity and strength are concerned. 
Repeated fusing weakens some porcelains, any 
bubbles increasing with each fuse. Although the 
various makes of porcelain vary greatly in specific 
gravity yet they vary little in tensile strength 
when well worked, though two makes (Rose's and ` 
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Ash's high fusing) I have never been able to 
bring nearly up to the strength of the others, and 
both show much porosity. (See Notes 3 and 4.) 

There is no way of preventing the shrinkage 
from either cooling or the running together of the 
powder, but if their action is understood much can 
be done to direct the effects so as to render it 
harmless to the work. 

In the first place, if an intentional or accidental 
crack, or even a sheet of lesser condensed powder, 
exists in the mass before fusing, then it is certain 
that this flaw will widen when the powder fuses, 
the material drawing off on either side. 

If a surface of platinum, porcelain, or Price's 
artificial stone (Note 5) has porcelain well packed 
against it, on fusing and whilst plastic, it will tend 
to draw towards that surface and will exert only 
a very light bending stress on it. But as the 
porcelain cools after solidifying, a very small but 
very powerful bending stress occurs if the support 
does not contract at the same rate. Artificial 
stone shrinks less than porcelain, and must not 
therefore be allowed to form a well-fitting internal 
support to a bulk of porcelain, or the latter will 
crack. Or if the contraction is within the elastic 
limits of the porcelain, then it will so firmly grasp 
the stone that the two are very diffieult £o part. 

Shellac varnish, the Dental Manufacturing 
Company’s investment powder (this last must not 
be exposed to moisture unless well varnished), and 
flexible collodion are useful means of preventing 
adhesion where it is undesirable, and are useful 
additions to the deep scoring of the powder in 
order to prevent disturbance of the teeth when 
adding the porcelain gum. 

With such aids it is possible to do continuous 
gum work without fixing the teeth by solder- 
ing, and the use of platinum can be dispensed 
with. 

When platinum foil is used for a base it is very 
important to have it perfectly clean and quite 
free from creases, as any dirt or air-bubbles will 
cause a hole in the work and spoil the surface of 
the porcelain when the foil is stripped. This may 
be an advantage in inlay work but is fatal to 
cleanability in prosthetic work. Platinum gauze 
very markedly darkens the colour of the porcelain 
body in which it is enclosed. 

Porcelain is not strong enough to bear tensile 
or bending stresses, though quite able to withstand 
enormous crushing stresses, so that large work 
must have either a rigid strong base to support it, 
and this may be of gold or vulcanite, or have an 
internal skeleton of platinum sufficiently strong to 
resist all tensile and bending stresses, the porcelain 
only being trusted to oppose compressing strains. 
The principle of ferroconcrete work, may be 
applied to platinum-porcelain structures. The 
coefficient" of contraction of platinum is very 
slightly greater than that of porcelain. 
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Different porcelains vary in their ability to hold 
together during the first fuse, and this does not 
depend entirely on their liability to shrink, but 
also on their plasticity whilst bot. The subject is 
a complicated one to investigate, for the liability to 
fissure depends greatly on the thoroughness and 
evenness of the packing of the powder, the shape 
and bulk of the work, the nature and extent of the 
surrounding support, the temperature and duration 
of the heating, as well as on the nature of the 
porcelain powder. 

I believe the Dental Manufacturing Company's 
porcelain holds together better than the S.S.W. 
porcelain and is therefore more useful for pros- 
thetic work. The S.S.W. porcelain stands as 
carved even too well for prosthetic work. 

On the other hand, a porcelain that becomes 
very fluid has a great tendency to “ ball” up and 
thus both lose its shape and distort its supports. 
Obviously the low fusing porcelains are more 
effected by, say, 100° F. of overheating and are 
thus more liable to be damaged, but porcelains 
of the same fusing-points differ in their resistance 
to overfusing. 

Firm packing in investment powder is a great 
protection against this distortion from undue 
fluidity and should very seldom be omitted. 
Working at exact low temperature for a quarter 
of an hour is also a great safeguard, especially 
when there is no metal or stone base. 

Some porcelains if spread over quite a wide 
surface in a moderately thin layer will be suffi- 
ciently held by it to prevent all but a very slight 
contraction in either length or width, the whole of 
the shrinkage occurring in the thickness, and this 
is more likely to happen successfully if the porce- 
lain is firmly buried under a very fine and in- 
different investment. Other porcelains are not 
sufficiently plastic when fused and break into 
several small sheets. A convex surface layer will 
crack much more readily than a flat or concave 
layer. 

Ash's investment powder slightly retards the 
heating and leaves the work with a rough surface. 

The Dental Manufacturing Company's invest- 
ment powder has less retarding influence on the 
heating, and if carefully used can be made to 
produce a glazed surface on the work. 

Porcelain long exposed to the heat in an open 
and porous furnace is liable to deteriorate from 
loss of the flux, but when buried in an investing 
powder in a glazed crucible this is prevented and 
the work is better fused. Also the heating is more 
even and the annealing more perfect, and con- 
siderable time can be saved when much work has 
to be done. 

The functions of gum enamels are : 


(1) To give a natural appearance ; 
(2) To give a self-cleansing surface. 
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The two are not quite compatible because a high 
gloss is essential for the latter and not quite 
suitable for the former. At the back of the mouth 
the second function is far the more important. 

The enamels may be heated for a long time at a 
low temperature, or fused quickly at a higher one ; 
if the latter method is used there is a risk of 
spheroiding the already fused body unless there is 
a big difference in their fusing-points. 

Gum enamel should adhere well to the body 
porcelain, have the same coefficient of expansion, 
and not tend to warp up the body. 

The various makes also differ as to translucency, 
bleaching under heat, readiness of flow, and 
coarseness of grit. 

Ash's high and low fusing gums, some low 
fusing gums of the Dental Manufacturing Com- 
pany, and Jenkins' prosthetic are about the only 
enamels that can be used with English teeth. 
They are all very opaque and lifeless, resist 
bleaching well and give a fairly good surface, but 
the range of colours is very poor. For American 
teeth and where a temperature of 1600? F. may be 
used for five minutes with safety, one may use the 
Dental Manufacturing Company's enamels, which 
are made up in five shades and moreover are trans- 
lucent, so that the colour of the foundation also 
tints the enamel (they have an intentionally granu- 
lar surface, do not warp the body, but are readily 
bleached by overheating), or the S.S.W. medium 
fusing enamel, which has a brilliant smooth sur- 
face, retains any carving well and is sufficiently 
translucent and not very readily bleached. 

For 1800? F. the S.S.W. 92 enamel is very 
good but rather apt to warp its base. Allen’s 
enamel requires 2000? F. for ten minutes to fuse 
it and warps its base badly. : 

The use of a small adjustable sliding resistance 
between the main resistance and the furnace, having 
a total resistance rather greater than the difference 
between the buttons on the large resistance, will 
enable the operator to keep the furnace constant 
at any temperature for any length of time, and is a 
very great help to accurate work and saves a lot 
of watching. Also it soon becomes a very useful 
cheek on the working of the pyrometer. 

On my own furnace, as fitted with internal 
crucible, the temperatures are as on the small 
note for the different pegs. 

A small Lorch 11 in. centre lathe with slide rest 
and milling attachment is a very useful instru- 
ment for accurately fitting down large porcelain 
blocks to the gold plate ; for rapidly and safely 
drilling parallel holes in the porcelain with small 
diamond drills, and for quiekly making posts to 
fit exactly any hole. 

It can also be used for drilling the holes in the 
gold plate exactly opposite and in a true direction 
with the holes in the porcelain. 

Hollow posts with an internal screw thread for 
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fixing the work to the plate (gold or vulcanite) 
eau easily be made, and thus the porcelain work 
be made easily removable for repair and the great 
risk of fracture whilst vuleanizing be avoided. 

In conclusion I should like to briefly mention a 
few applications of porcelain work which I think 
are of practical utility. 


By always exposing the work to the heat fora ` 


quarter of an hour, much lower temperatures are 
needed, a great economy in the wear of the furnace 
is effected, and it is easy to work on English teeth 
with Jenkins’ prosthetie, Ash's foundation, low 
and high fusing, and the Dental Manufacturing 
Company's medium and high fusing procelain. 
The Dental Manufacturing Company's foundation 
and S.S.W.’s high fusing porcelains may also be 
used, but one is then perilously near to the bleach- 
ing-point of English teeth and a very small error 
may ruin the work when it is almost finished. 

I prefer Ash's foundation for English teeth, and 
the Dental Manufacturing Company's foundation 
for American teeth, working at 1600? F. and 
17009? F. respectively. Ash's gum enamel is very 
dark in colour but endures overheating well; 
the Dental Manufacturing Company's gum 
enamels are purposely made to give a granular 
and not a highly polished surface, which I regret ; 
the S.S.W. gum enamels give very clean surfaces. 

English tube work and dowel crowns mounted 
on gold plates can be much improved with little 
trouble by the addition of continuous gum. 

The spaces between the teeth can be cleanly 
filled, the natural contour of the gums restored, 
short and very long teeth may be safely employed 
when attached to each other laterally, and the 
appearance of the denture is much improved as well 
as its cleanableness. 

The six upper front teeth should not be thus 
united if there is a heavy bite on their lingual 
sloping surfaces, for fracture will be sure to oecur 
under such a strain. Metal-backed teeth are the 
only efficient means of dealing with such cases. 


The PRESIDENT OF THE SECTION spoke of the 
value of Mr. Gabell’s paper. It embodied the 
results of much original work, and they would all 
benefit from its perusal when published in the 
transactions. 

Mr. Sımms said that his experience with the 
lower fusing bodies had been unsatisfactory 
- the enamel in some of these was solvent in 
the fluids of the mouth, and the colour, while 
satisfactory at the beginning, was not so after 
wearing. Oneofthe disadvantages of our English 
tube teeth, i.e. the spaces between the teeth 
leading to. the lodgment of food, was overcome 
by the method shown by Mr. Gabell in fusing 
the teeth together by porcelain and so obliterating 
the spaces. The adoption of the extra resistance 
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as shown by Mr. Gabell would afford a very great 
advantage, enabling one not only to raise the 
heat very slowly, a very necessary procedure, but 
to maintain this at any particular temperature 
for any required time. 


NOTE 1 
To TEST THE CONDENSATION OF A POWDER 


A cubical metal mould of known capacity (592 cb. mm.) 
was: 

(1) Filled with dry powder pressed well in. 
and powder were weighed. 

(2).Water was added and the shrinkage caused filled 
in with water and more powder. Mould and powder 
were dried and weighed. 

An increase of about 7 per cent. was noted. 

(3) Water was again applied and the mould well jolted, 


Mould 
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Strength (tensile) 75 65 90 90 80 
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When fused the block measured 394 cb. mm. — 33:5 

per cent. shrinkage, and sp. gr. — 2-256. 
(2-247) 

I believe powder can be condensed to within 3 per cent. 
of accuracy, but I cannot guarantee greater accuracy than 
this in the packing. 

The amount of air space is more liable to be understated 
than overstated. 


NOTE 3 
Fusina-Pornts (see Table below) 


I do not pretend to give exactly accurate figures, 
because the size of the block, its position in the furnace, 
its surrounding investment, and the vagaries of pyro- 
meters have to be considered. But my figures are 
obtained from work done under circumstances as exactly 
alike as I could contrive and are relatively correct, and 
are therefore of practical use. I believe my pyrometer 
understates the higher temperatures slightly. 
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fresh powder and water being added as condensation 
occurred. Mould and powder were dried and weighed, 
An increase of about 10 per cent. was noted. 

(4) The mould was refilled with the same kind of 
powder, well jolted and frequently heavily pressed. 

No increase in weight was noted. 


NOTE 2 


To COMPARE THE CONDENSATION OF DIFFERENT 
POWDERS 


A cubical mould of 592 cb. mm. capacity was built up 
with rectangular type metal blocks, each wall was 8:4 mm. 
long, and one side was left open for packing in the powder. 

The powder was made into a paste with water, carefully 
avoiding air-bubbles. 

The mould was then filled and the powder condensed as 
perfectly as possible by jolting, pressure, and gradually 
drying off the surface water and carefully levelling the 
open surface. 

The mould was then taken to pieces and the cube of 
porcelain at once weighed whilst still damp; it was then 
well dried and again weighed and also carefully measured 
on a movable stage with a microscope. No shrinkage 
was ever detected by this drying process. 

The cubes were then fused, weighed, measured, and 
their specific gravity ascertained. 

E.g. D.M.Co.'s High. 

Wet =1-085\ _ 

Dey = Be 
eb. mm. of work = 34-6 per cent. air space, and sp. gr. of 
powder will be 2:271. 


cb. mm. of water (or air) in 592 


Rods 25 mm. long and 2-7 x 2-7 mm. in section were 
supported firmly at one end, and traction was applied to 
the other at right angles to the long axis and with a leverage 
of 25 mm., the weight being increased by 50 grammes at 
each stress. The effect on the rod was observed with a 
microscope under a magnification of 100 diameters and 
measured with an eye-piece micrometer. Good rods 
stood a stress of 900 grammes and showed perfect elas- 
ticity up to their breaking-point, bending 420; of a mm. 
and recovering at once when the load was removed. 

(For figures of strength see Note 3.) 


NOTE 5 


When I first worked with the artificial stone I was 
much troubled by this adhesion, but now I have no 
difficulty. I avoid overfusing, which allows the body to 
flow into very intimate contact, and smooth the surface 
of the stone with carborundum and dragon cane, to avoid 
roughnesses, and paint the stone with an alcoholic solution 
of shellac, and where it is particularly important to avoid 
adhesion (as in the case of a central core of stone) add a 
little of the Dental Manufacturing Company's investment 
material to the solution to make a thin paste, and coat the 
surface with a thin layer of this. 

Wet the stone thoroughly before packing on the porce- . 
lain. I have used wax to coat the stone and it does very 
well for porcelain fusing above 1600? F., but not for those 
working at a lower temperature. Any spot of wax near 
the porcelain becomes absorbed by it when first heated in 
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the furnace, then burnt to a black mass which deeply 
stains the whole of the work, and at higher temperatures 
this is volatilized, leaving the work clean again. 

Artificial stone can be removed by prolonged boiling in 
H580,. 

The use of lengths of pencil lead (graphite) to support 
tube and dowel teeth and to prevent the porcelain powder 
encroaching on the space wanted for the metal posts used 
to fix the work to the place is a valuable help. 


NOTE 6 


Iftheteeth are parallelthe processis very simple. When 
the teeth are fitted (roughly) and the metal pins soldered : 

Grease the plate and pins. 

Pack melted wax between the teeth to fit the plate and 
neighbouring clasps, etc. 

Make a plaster of Paris overcast of the tops of the 
teeth and their neighbours. 

Cool and remove teeth, wax and overcast in one 
piece. 

Place graphite points in all tube holes and let the ends 
project + in. 

Mix and pack Price’s artificial stone to represent the 
plate and clasps and to register with the ends of the 
overcast. | 

Gently heat, to melt the wax and harden the stone. 

Remove the overcast and teeth. 

Heat the stone and graphite points to 2000? F. 

When cool, smooth the stone and paint with alcohol 
shellae and investment. 

Remove the teeth from the overcast and cleanse 
them, if in close contact roughen their medial surfaces, 
if far apart roughen only one side of each space and 
varnish the opposing side. 

Place the teeth in the overcast and paint the overcast 
and free surfaces of the teeth with collodion to prevent 
the porcelain powder from adhering where not desired. 

Place the teeth and overcast correctly on the stone 
and cover the lingual surface of overcast, teeth, and 
stone with a slightly softened sheet of wax, to hold the 
parts steady and to form a matrix for the porcelain. 

Wet the whole and pack in the porcelain; peel off 
the wax sheet whole, trim ard score the porcelain, prise 
off the overcast without disturbing the teeth. 

Place in the crucible and firmly imbed it in invest- 
ment powder. 

Fuse for + hour at proper low temperature. 

When cold wash off all investment (use a little weak 
H,SO, if required). 

If all in one piece, fill up cracks and re-fuse in. 
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If in separate parts take to pieces, roughen and 
cleanse the surfaces that adjoin; dry and revarnish the 
stone ;. reassemble with the overcast, pack and fuse as 
before. 

When complete remove from the stone, breaking off 
the ends of the stone if necessary, and grind the porce- 
lain to à nice contour with strong edges. 

Cleanse, apply the gum enamel, stand it loosely on 
the stone on a little investment powder in the crucible 
and fuse to a good glaze. 

Attach to plate with sulphur. 
not parallel it is more difficult.) 

Set up all the teeth on the gold base without the pins. 
(Any form of teeth may be used in these cases.) 

Apply the wax and make.an overcast as before, or 
the overcast may be also made of artificial stone. 

If the tube holes are approximately parallel fill them 
with graphite. With diatorie and pin teeth, parallel 
holes may be pierced in the wax and graphite points set 
in if desired. 

Make the stone base and prepare it as before. 

Reassemble stone, teeth, and overcast; varnish the 
teeth where it is feared that they may be drawn out of 
place. 

Where gaps exist between the teeth and the stone, 
and graphite points do not support the teeth, add chips 
of fused porcelain. 

Pack with porcelain powder, trim, score, invest, and 
fuse as before. 

When finished, fine fit it to the gold base and wax it 
in place. 

Fix it to the slide rest of the lathe with the under- 
surface towards the drill stock and adjust it to get the 
best direction for the pins. 

Remove the gold plate and with a diamond drill pierce 
a hole for a pin. 

Replace the drill with a flat countersink and replace 
the plate on the porcelain block and drill a hole in the 
plate to match. 

Remove the plate, put back the diamond drill. 

With the slide rest traverse the block a short way and 
repeat. 

When enough holes are made insert the gold pins and 
wax them in place. 

Remove the plate and pins without shifting the latter 
relatively. 

Solder the pins. 

Fix the block with sulphur. 

Where it is desired to have a removable block, and 
sulphur is not sufficiently strong for fastening, use a 
hollow pin with a screw post in it. 


(When the teeth are 


H. 
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PAPER ON 
DETACHABLE GUM FACINGS 


By E. FOGG, NEWCASTLE-ON-TYNE 


Tuis paper is a description of a continuous gum 
facing made detachable, and not subject to 
heating, soldering, pressure in packing, or 
vulcanization. 

Continuous gum work extending all round the 
mouth is very beautiful but very little practised 
on account of its drawbacks. 

The drawbacks I would like to refer to are: 


(1) The weight of the denture due to the 
weight of metal (owing to the necessity of using 
platina) and the thickness of porcelain. 

(2) The shrinkage of the porcelain and the 
alteration in shape during firing. 

(3) The surface cracks which appear on cooling. 

(4) The impossibility (almost) of repairs in the 
event of a case being dropped. 


In fact, very few specimens of a perfect con- 
tinuous gum extending all round the mouth are 
in use on account of the drawbacks referred 
to. 

Hitherto it has been impossible to obtain from 
the manufacturers anything in the nature of a 
continuous gum extending round more than four 
teeth. 

The gum blocks of two or three teeth with 
which we are so familiar, no matter how skilfully 
manipulated by the mechanic, leave a lot to 
be desired. The disadvantages are: 


(1) The unsightliness of the joints of the gum 
blocks. 

(2) The thickness of the gum blocks (limiting 
their use). 

(3) The alteration in colour where the gum 
blocks are ground thin (this being caused by the 
vuleanite or metal supporting the block showing 
through). 

(4) The risk of cracking during the process of 
soldering and packing. 

(5) The mutilation of the teeth to accommodate 
the bite. 

(6) The difficulty in finding a manufacturer 
who can afford to put capital into the enormous 
number of moulds to produce a stock to meet all 
requirements. 


The method I wish to bring to your notice is 
a detachable gum facing which is removed from 
the case just before the investing for soldering 
and before the flasking for vulcanization. 


The advantages are : 


(1) The lightness in weight. 

(2) The thickness. 

(3) No alteration in colour. 

(4) The teeth can be fitted at almost any 
angle to give a natural appearance and adjust- 
ment to bite. 

(5) The risk of cracking is done away with. 

(6) Ordinary stock teeth are employed. 

(7) Delicate fitting of joints is avoided. The 
gum facings are made of a special metal suitably 
enamelled in various shades being an exact 
representation of the gums. 


In practice I place the metal, wax, or other 
plate forming the foundation of the denture on 
the model, and then select and oil on the inside 
a gum facing of suitable size, shape, depth, and 
colour, and detachably fit into the recesses therein 
by means of putty the heads of double-headed 
pins, and adjust the gum facings to the foundation 
plate, with pins in position, by means of wax. 
(I have not definitely decided how these are to be 
fixed.) Teeth of suitable stock size, shape, colour, 
etc., are now fitted at the required angle into the 
sockets provided in the gum facings, and gum 
facings, pins, and teeth waxed in position ready 
for flasking or investing. The gum facings are 
now removed, leaving the pins bedded in the wax 
and the teeth in position on the model. The 
work is now ready for flasking, casting, soldering, 
or otherwise treating. In flasking, the plaster is 
carefully manipulated around the exposed parts 
of the pins and bed of wax or metal which is to 
form the bed for the gum facing to rest upon, and 
if the teeth are to be received in the first part of 
the flask round and over the teeth and allowed 
to set. 

The plaster is then greased or chalked in the 
usual way and the second half run in. The 
parts of the flask are now separated and the 
wax or other material boiled out and the work 
packed and vulcanized. 

If the work is to be soldered, plaster invest- 
ments are employed in the customary way. 

The work is now removed from the flask or 
plaster investment, trimmed up and polished. 

The gum facings are placed back in position, 
the half-portions of the pins which project 
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from the vulcanite, etc., being received into the 
recesses in the backs of the gum facings. 

The gum facings rest around the necks of the 
teeth and are retained there by a suitable pink- 
coloured cement, serewed, or otherwise fixed. 

The gum facings are made to receive any 
number of teeth and by using detachable teeth, 
partially or wholly, are a substitute for con- 
tinuous gum work. 

The far-reaching possibilities of the method 
of attaching the gum facings is, to my mind, of 
such importance that it alone justifies me in 
putting the matter before this gathering. 

My attention was first called to the matter 
by the unsightly appearance of the rubber 
between teeth, and for this reason I introduced 
the interstitial gum inlay. 

As you are probably aware, the gum inlay is 
vulcanized into the interstices of the teeth and 
takes the place of the carved-up rubber which is 
unsightly and forms recesses for the accumulation 
of food. 

I thank you, gentlemen, for the very patient 
hearing you have given me, and if my efforts 
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will in any way help to make dentures more 
artistic in the future than they have been in 
the past, I shall be amply repaid. 


Mr. Sımms, while differing from Mr. Fogg as 
to the great disadvantages of continuous gum 
work, commended the attention which was being 
concentrated on the improvement of the colour 
of artificial gum. The facings described seemed 
to be frail, and the experience of Mr. Fogg would 
be of value to them in estimating the force of this 
objection. 

Mr. GABELL said that porcelain work was 
repairable, and not heavier than pink vulcanite. 
He asked what was the metal and what the 
enamel; could these things be bent ?—because 
it was an important point to have the external 
contour correct properly to restore the patient's 
features. Could these facings be ground and 
filled? If they were filled by screws it was 
certain that dirt would get behind them and show 
at the cracks ; if, on the other hand, the facings 
were cemented on, the facing was no longer a 
replaceable one. 


SECTION VI 
Orthodonties 


Tuis section opened with an address from the President, Mr. J. H. Bapcock, who, 
after weleoming the visitors, briefly reviewed the progress of Orthodonties. 


RAPPORT SUR 


L'UNIFICATION DE LA TERMINOLOGIE ET DES CLASSI- 
FICATIONS DES DÉVIATIONS DENTO-MA XILLO-FACIALES 


Par M. GEORGES ‚VILLAIN 


PROFESSEUR D'ORTHODONTIE À L'ÉCOLE DENTAIRE DE PARIS 


(Les petits chiffres dans le texte se rapportent à la Bibliographie à la fin) 


LonsquE les membres du Bureau de la VI° section 
du VI* Congrés dentaire international m'ont fait 
le trés grand honneur de me demander de rédiger 
un rapport sur “ l’Unification de la Terminologie 
et des Classifications " j'ai cru devoir accepter 
avec empressement, n'ayant cessé depuis 1908 
d'attirer l'attention professionnelle sur les incon- 
vénients multiples et graves de la situation dans 
laquelle se trouvait notre langage orthopédique, 
par suite de l'emploi de termes aussi nombreux 
qu'inconsidérés. 

Votre bureau a volontairement joint l'unification 
des classifications à celle de la terminologie, et je 
l'en félicite, car l'une procéde de l'autre. Il est 
en effet impossible de faire choix d'une terminologie 
précise, sans avoir préalablement coordonné les 
termes suivant une méthode déterminée: chaque 
terme devant par lui-méme indiquer le genre 
d'anomalie qu'il exprime, il devient indispensable 
de déterminer d'abord les différents genres 
d'anomalies à dénommer; or, differencier les 
genres, c'est déjà classer. 

Une terminologie est d'autre part indispensable 
à la classification, puisque celle-ci doit coordonner 
des faits, il faut donner à chaque fait une dénomi- 
nation qui soit en quelque sorte sa définition. 


HISTORIQUE 


. Si l'art dentaire remonte aux temps les plus 
recules, on ne trouve rien dans les documents 


anciens touchant à l’orthopedie dentaire avant 
le premier siecle. 

Celse * au premier siècle s'occupe des irrégu- 
larités dentaires dont il conseille la correction par 
des pressions digitales fréquemment répétées. 

Pline? au milieu du I* siécle relate quelques 
observations d'irrégularités, mais n’en donne 
aucun traitement. 

Il nous faut ensuite remonter au XVI* siecle 
dans les annales de la médecine et de la chirurgie 
pour trouver quelque écrit sur les anomalies den- 
taires: Eustachio? enparle vague ment et Egenolff * 
publie un livre en 1541 oü il conseille, comme 
Dionis au XVI siécle, de remédier aux anomalies 
par la pression des doigts; mais lorthopédie 
dentaire n’occupe réellement les spécialistés qu'à 
partir du XVIII siècle, lorsque Pierre Fauchard * 
(1728), avee son remarquable esprit d'observa- 
tion et sa trés grande ingéniosité, s'efforce de 
remédier aux malpositions dentaires à l'aide de 
ressorts formés de plaques métalliques reliées 
aux dents par des ligatures. 

Le XVIII: siècle ne nous fournit aucune indica- 
tion sur la terminologie ou la classification des 
anomalies. Fauchard (1728), Bunon * (1743), 
Lecluse 1? (1750), Bourdet (1757), Jourdain ® 
(1758), John Hunter ? (1771), Philippe Plaffe *° 
(1786), Woofendal,!! traitent, les uns du développe- 
ment des arcades, les autres recherchent les causes 
des malpositions dentaires, presque tous s’oceupent 
du traitement, mais aucun d'eux n'a le souci de 
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déterminer et encore moins de classer les malposi- 
tions dont ils relatent les observations. 

Le XIX* siécle au contraire va, dans cette 
science comme dans toutes les autres, se signaler 
par le merveilleux esprit de recherches qui le 
caractérise. Des le début Fox!? (1803) essaye 
de classer les anomalies, il ne fait choix d'aucun 
terme pour les dénommer, mais il les divise en : 

1°. Anomalies du maxillaire inférieur. 

2?. Anomalies du maxillaire supérieur. 

3°. Croisement anormal des dents de bouche. 

C'est l'esthétique surtout qui semble guider 
Fox. Catalan% (1826) cherche à corriger les 
anomalies, de rapports antero-posterieur des 
maxillaires, il imagine le plan incliné mais il ne 
dit rien des classifications; Meckel © (1824), 
Blandin 7! (1836), traitent des anomalies dentaires 
mais ne se soucient pas de leur classement. 
Kneisel 14 (1836) voit plus loin, il examine le 
rapport des dents entre elles sur une méme arcade 
et le rapport des arcades entre elles ; pour lui les 
anomalies sont : 

1?. Partielles 
viduelles). 

2°. Complétes (malrelation des arcades entre 
elles). 

Lefoulon, 296 en 1839, reconnait le premier l'utilité 
de provoquer l’elargissement de l’arcade; il 
imagine un appareil à cet effet mais il n'indique 
rien au point de vue de la terminologie ni à celui 
de la classification. 

J. M. A. Schange !5 (1842), à qui nous devons 
une mention spéciale pour avoir le premier 
introduit l'appareil à arc, dont les appareils 
modernes ne sont qu'une modification, est le 
premier qui ait cherché à doter notre art d'une 
terminologie et d'une classification orthopédique. 

Au méme titre que Pierre Fauchard est con- 
sidéré universellement comme le Pére de la 
dentisterie, Schange doit étre considéré comme le 
Pére de l'orthopédie dentaire. 

Schange reconnait quatre variétés d'anomalies, 
à savoir : 


(malpositions dentaires indi- 


1?. Anomalies de nombre. 
2°. Anomalies de forme. 
3°. Anomalies de position : 
positions. 
4°. Anomalies de direction : 
1?. Anomalies de direction des 
individuelles ; obliquités. 
2°. Anomalies de rapport des arcades 
dentaires entre elles ; proéminence, rétroition, 
inversion. 
3?. Anomalies d'engrénement. 


migrations, trans- 


dents 


La 4° variété de Schange retient particulière - 
ment son attention: *'Les variétés que les dents 
peuvent offrir sous le rapport de leur direction," 
dit-il, ** sont, sans contredit, les plus fréquentes de 
toutes, et en méme temps celles qui méritent le 
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plus notre attention, précisément parce qu'elles 
sont celles qui sont le plus accessibles aux moyens 
chirurgicaux. Ces variétés sont de deux sortes, 
suivant qu'elles consistent en une anomalie de 
direction des dents elles-mémes, d'ailleurs régu- 
lierement implantées, ou en un rapport vicieux 
des arcades dentaires entre elles. 

* Les premiéres, celles qui dépendent du simple 
changement de direction des dents, sont divisées 
en obliquités antérieures, obliquités postérieures, 
obliquités latérales, enfin obliquités par rotations. 
... Les variétés de direction, du second ordre, 
celles, en un mot, qui dépendent du rapport 
vicieux des arcades dentaires entre elles sont 
désignées sous le nom de proéminence, de rétroi- 
tion et d'inversion. . . . Enfin, de la combinaison 
ou de l’existence simultanée de plusieurs ou de 
toutes les difformités dont nous venons de tracer 
l'esquisse et d'établir la classification, résulte une 
disposition qu'on nomme engrénement. 

- * C'est un des états vicieux des plus tenaces que 
l’art dentaire ait à vaincre. . . ." Schange dans 
son volume a parfaitement décrit l'engrénement 
vestibulo-linguale et mésio-distale des dents; il 
est regrettable que ces travaux n'aient pas inspiré 
davantage tous ceux qui se sont, depuis leur 
publication, occupés de la classification et de la 
terminologie orthopédique. 

Carabelli !* en 1844 classe les dents suivant leur 
rapport d'occlusion dans la région incisive en : 

1°. Mordex normalis = occlusion normale. 

2°. Morden rectus = occlusion bout à bout (edge- 
to-edge bite). 

8°. Mordea apertus 

4°. Mordex prorsus = 
truding bite). 

5°. Mordea retrorsus = 
truding bite). 

6°. Mordex tortuosus = occlusion croisée (cross- 
bite). 

Chapin A. Harris !? (1855) (6° édition) décrit 
les anomalies sous les termes de: 

1°. Deviations en dehors. 

2°. Deviations en dedans. 

3°. Protrusion du maxillaire inférieur. 

Tomes ** (1859) ne se préoccupe pas de la 
classification, il decrit les anomalies mais ne les 
nomme pas. 

Veldt ** (1870), Harris et Austen 18 
n'apportent aucun élément nouveau. | 

Magitot ° (1877) étend la classification de 
Schange en divisant les anomalies dentaires en 
neuf variétés : 

1°. Anomalies de forme. 

2°. Anomalies de volume. 

3°. Anomalies de nombre. | 

4°, Anomalies de siège : transposition simple ; 
hétéropie par migration ; hétéropie par genèse. 

5°. Anomalies de direction : rétroversion ; anté- 
version ; inclinaison latérale ; rotation sur l’axe 


béance (open bite). 
dents proéminentes (pro- 


dents rétroversées (re- 


(1873) 
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6°. Anomalies d’eruption. 

7°. Anomalies de nutrition. 

8°. Anomalies de structure. 

9°, Anomalies de dispositions : soudure de deux 
germes ou division d’un seul. 

Seule, une partie de la 4^ variété et toute la 5° 
intéressent l'orthopédie dentaire et à ce seul point 
de vue aueun progrés n'est réalisé par Magitot 
sur la classification que Schange avait élaborée 
35 ans auparavant! Au contraire, Schange était 
plus complet, il signalait et classait les anomalies 
de rapport des arcades ainsi que les anomalies 
d'engrénement ; les termes que Schange préconisait 
pour dénommer les anomalies qu'il avait dis- 
cernées étaient plus rationnels que ceux de 
Magitot. 

Certes Magitot n'avait pas voulu faire une 
classification orthopédique et si nous regrettons 
quil ne se soit pas suffisamment inspiré des 
travaux de Schange dans la variété des anomalies 
qui nous intéressent, nous déplorons que des 
auteurs comme Gaillard ? (1881), Andrieux ?! 
(1884), hypnotisés par l’autorité de Magitot, se 
soient uniquement appuyés sur les travaux de 
celui-ci pour produire une terminologie et une 


classification orthopediques qui ont retardé 
considérablement l’évolution de  lorthopédie 
dentaire. 


Gaillard et Andrieux ne méconnaissaient cepen- 
dant pas totalement Schange. Gaillard appliqua le 
principe de lare de Schange dont il modifia le 
point d'appui en remplacant lanneau par des 
coiffes métalliques, ce ne fut pas un progrès ; 
Andrieux lui, s'appuyant sur la classification de 
Magitot, y introduit quelques termes de Schange, 
il eut mieux fait de conserver intact la classification 
et la terminologie de ce dernier. 

En Angleterre Oakley Coles * (1880) cherche 
à établir une classification des difformités du 
maxillaire supérieur, cette classification n'est que 
partielle. 

Redier 55 propose une classification générale 
des anomalies qui ne différe de celle de Magitot 
que par son ordonnancement, mais dans laquelle 
cependant il donne plus d'importance aux 
anomalies par disposition en y introduisant les 
anomalies d’engrénement. R 


Iszlay ?* en 1881 d'abord, puis en 1891, dans un , 


travail intitulé ** Quelques mots sur la nomencla- 
ture des différentes articulations," oü il s'occupe 
en réalité des rapports d'occlusion des six dents 
antérieures avec leurs antagonistes et de l’incli- 
naison des dents consécutive à ces malocclusions, 
appelle les rapports d'apposition des dents, 
odontharmose. 

L'odontharmose est divisée suivant la facon 
dont les dents antérieures inférieures atteignent le 
niveau de leurs antagonistes au maxillaire supérieur 
en : 

1?. Enarmose — les dents inférieures atteignent 


le niveau des supérieures à l'intérieur de l'arc formé 
par celle-ci. 

2°, Epharmose = les dents inférieures atteignent 
le niveau des supérieures à l'extérieur de l'are formé 
par celle-ci. 

3°. Prosarmose = les dents inférieures attei- 
gnent le niveau du bord tranchant des supérieures 
(dents bout à bout). 

4°. Opharmose = les dents inférieures n’at- 
teignent pas le niveau des bords tranchants de 
leurs antagonistes (béance, open bite). 

5?. Dicharmose — occlusion croisée. 

6°. Tirpharmose = occlusion mixte ne pouvant 
entrer dans aucune occlusion des classes précitées. 

L’enarmose et l'épharmose se subdivisent en: 


énarmose Miet . 
1°. Dys-4 ; — exagération verticale de 
épharmose 


l'engrénement. 
. fenarmose 
2°. Di- +, = absence de contact par 
épharmose 
éloignement horizontal. 
. [enarmose bes 
3°. Dys-di-4 ; — combinaison des deux 
épharmose 


subdivisions précédentes (exagération verticale de 
l'engrénement avec éloignement horizontal). 

La prosarmose et l'opharmose se combinent à 
l'épharmose et à l'énarmose pour former deux sub- 
divisions à chacune de ces classes. 

Cette classification et cette terminologie, trés 
intéressantes en elles-mémes et qui ont le mérite 
d’être les premières en date basées sur les rapports 
antagonistes des dents, n'embrassent qu'une partie 
des anomalies dentaires (malocclusion antéro- 
postérieures et verticales), elles pourraient étre, il 
est vrai, facilement complétées et servir de base à 
la classification des malocclusions ; malheureuse- 
ment les termes empruntés au grec sont d'un usage 
trop restreint et nous leur préférons les termes 
actuellement employés dans la nomenclature 
dentaire. 

Farrar 22 en 1888 publie un volumineux traité 
sur les irrégularités dentaires et leur correction, 
dans lequel rien n'est dit de la classification ; 
deux pages sont cependant réservées à la nomen- 
clature. Farrar prend pour base la ligne de 
Parcade et il décrit les malpositions suivant que 
la déviation se fait en avant ou en arriére, en 
dedans ou en dehors, à droite ou à gauche du siége 
que devrait normalement occuper la dent sur la 
ligne de l'areade ; il indique de plus que la dent 
peut étre déplacée dans sa totalité ou inclinée. 

Farrar nous donne donc, le premier, une méthode 
précise de déterminer les malpositions dentaires 
sur une ligne donnée: la parabole de Parcade, 
c'est cette méme méthode qui présida à l'élabora- 
tion de la nomenclature dentaire américaine 
universellement adoptée aprés le rapport que le 
Dr. Black? fit sur cette question au Congrès inter- 
national de Chicago en 1893. 


Sternfeld 23 en 1888 et 1891 traite des dif- 
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ferentes formes d’occlusion et anomalies d’occlu- 
sion. Le terme ''gnathia" indique pour Stern: 
feld le maxillaire supérieur, tandis que “ généia ” 
indique la mandibule, ‘ortho,’ “ opistho”’ et 
* pro" indiquent respectivement la position des 
dents: droite, en arriére, en avant. 

Cet auteur reconnait deux sortes d’occlusion, 
lune physiologique ou  ethnologique, l’autre 
pathologique, mais s’inspirant des travaux anthro- 
pologiques il décrit d'abord quatre classes d’occlu- 
sion normale : 

1°. Orthognathia dentalis = occlusion normale. 

2°. Prognathia ethnologica = proéminence sup. 
ou bi-maxillaire avec occlusion normale. 

3°. Orthogénéia ethnologica = occlusion bout à 
bout. ; 

4°. Progénéia 
férieure. 

Les occlusions pathologiques comprennent alors 
six classes : 

1°. Prognathia pathologica = proéminence supé- 
rieure. 

2°. Orthogénéia pathologica = occlusion bout a 
bout pathologique. 

3°. Orthognathia pathologica = occlusion nor- 
male pathologique. 

4^. Progénéia pathologica = 
férieure. 

5°. Opisthogénéia pathologica = retrait de la 
mandibule. 

6°. Opisthognatia pathologica = retrait du maxil- 
laire supérieur. 

Il y a dans cette classification un essai sincére 
de différencier les conditions ethnologiques des 
pathologiques, mais au point de vue ortho- 
pédique il faut avouer que la classification patho- 
logique de Sternfeld manque de clarté et comporte 
de nombreux oublis tels: l'absence d’occlusion, 
l’occlusion linguale ou vestibulaire anormales, 
l’occlusion croisée. On peut cependant retenir 
de cet essai les termes *' gnathia," "" généia,” déjà 
admis en anthropologie, il suffit de déterminer 
leur application à l'orthopédie dento-maxillaire. 

M. Smale et J. F. Colyer,74 dans leur traité 
publié en 1893, ne croient pas à la possibilité 
d'introduire toutes les variétés d’irregularites 
dentaires dans une classification générale, ils pro- 
posent la classification rudimentaire suivante : 

1°. Irrégularités dans la position des dents 
individuelles. 

2^. Cheoauchement general (general crowding). 

3°. Arcades contractées : (a) en forme d'U; 
(b) en forme de V ; (c) en forme de selle. 

4^. Protrusiondes dents antérieures supérieures. 

5^. Protrusion des dents inférieures. 

6°. Non-occlusion des dents antérieures. : 

Guilford ?4 en 1889 publie un traité sur l'ortho- 
dontie dans lequel aucune place n'est réservée à 
la terminologie et à la classification. 


ethnologica — proéminence  in- 


proéminence in- 
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P. Dubois ? en 1894 publie une classification 
des anomalies dentaires dans laquelle entrent 
pour la premiére fois les anomalies des maxillaires 
liées aux anomalies dentaires. 

Ch. Godon ?* publie une classification générale 
des anomalies dentaires dans laquelle il signale, 
le premier, les anomalies de forme des arcades 
dentaires dans leurs rapports avec les anomalies 
dentaires. 

P. Martinier ?? en 1898 s'appuie sur les classifica- 
tions de Magitot, Dubois et Godon ; il emploie les 
termes prognathisme et opisthognathisme. 

Ici se termine la liste que nous croyons complete 
des auteurs ayant traité des anomalies dentaires 
au point de vue orthopedique avant le XX* 
siécle. Nous avons volontairement omis les 
Kingsley, Coffin, Gaine, Dwinelle, Redman, 
Maggil, Richardson, Francis Jean?* et autres, 
parce que ces auteurs, qui ne se sont presque 
exclusivement occupes que du traitement des 
irrégularités, ont tous, sans exception, contribué 
à retarder l'avancement de l'orthopédie dentaire 
par l'introduction d'appareils aussi divers que 
nombreux, qui, s'ils marquaient de leur sceau 
l'ingéniosité de chacun d'eux, étaient évidemment 
inférieurs, tant au point de vue de la conception 
et de l'action qu'à celui de l'efficacité, à l'appareil 
à l'art dont Schange avait imaginé le principe. 

Nous avons également laissé de cóté certains 
auteurs anthropologistes dont les travaux ou les 
classifications s'ils se référent au systéme dentaire 
ne sauraient étre pris en considération par les 
orthopédistes, les anthropologistes ayant pour 
but: Fétude des différentes variétés humaines 
appelées races et celle de l'homme considéré dans 
son ensemble, dans ses détails et dans ses rapports 
en tant que groupe dont ils veulent connaitre les 
différences et les analogies avec les groupes les 
plus semblables de la classe mammifére. 

Comme on a pu le voir, la classification et la 
terminologie orthopédiques n'ont fait que peu de 
progrès au XIX® siècle, depuis les travaux de 
Schange. 

Le XX* siécle dés le début se signale par un 
désir évident d'aboutir à l’elaboration d'une 
classification et d'une terminologie dignes de 
létat d'évolution trés avancé auquel la science 
odontologique est arrivée. 

Des l’aurore de ce siècle Angle zt (1899) élabore 
une classification et une terminologie qui vont 
singulièrement contribuer à l’avancement de 
lorthopédie. Bien que la classification d’Angle, 
basee sur l’occlusion, ne forme qu’une partie de la 
classification dont nous avons besoin, elle a seduit 
la profession tout entiére, et votre rapporteur en 
particulier, par sa simplicité et par sa base. 
Angle, s'inspirant des travaux de J. B. Davenport ?? 
(1887) sur l’occlusion, a, le premier, basé la ter- 
minologie et la classification sur le rapport précis de 
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deux parties entre elles en indiquant les points de 
repère. 

Case *? contemporainement à Angle produit une 
classification basée sur les rapports des dents avec 
la face, mais, n'ayant pas établi les points de repère 
nécessaires à la détermination des rapports, cet 
auteur nous a laissé une classification imprécise 
dont les deux groupements subdivisés respective- 
ment en 5 et 14 classes englobent toutes les mal- 
positions et malformations laissées dans l'ombre 
par Angle, mais sans jeter sur elles la clarté 
indispensable à toute terminologie et classifica- 
tion. 

Angle jouit de la clarté mais péche par l'in- 
suffisance ; Case, plus complet, est insuffisamment 
précis et clair. 

Rien de surprenant donc à ce que les chercheurs 
aient tentés, en réunissant ces deux classifications, à 
établir celle qui devait à leur sens permettre de 
diagnostiquer et de dénommer les irrégularités 
justiciables d'un traitement orthopédique. 

. Welcker ® (1902) divise les anomalies dites 
d'articulation en : 

1°. Labidont — à la maniére d'une pince. 

2?. Psolidodont — à la maniére de ciseaux. 

3°. Stégodont = surélévation de l'os intermaxil- 
laire. ; 

4^. Opisthodont — absence de contact des in- 
cisives suivant le plan horizontal. 

5°. Hiatodont = béance (open bite), absence de 
contaet suivant le plan vertical. 

Cette classification peut étre utile au point de 
vue anthropologique ; elle n'a aucune valeur ortho- 
pédique. 

De Croés 5° (1903) divise les anomalies en : 

Anomalies des maaillaires : (a) de forme; (b) de 
dimension. 

Anomalies de larticulation dentaire: (a) par 
imbrieation ; (b) par bouche ouverte ; (c) opistho- 
gnathisme ; (d) prognathisme. 

Anomalies des dents: (a) par déplacement et 
implantation ; (b) par projection. 

Dans cette classification particuliérement in- 
complete et confuse on se demande pourquoi 
l'opithognathisme et le prognathisme jusqu'alors 
consideres comme des anomalies de forme ou de 
développement des maxillaires sont classés parmi 
les anomalies d'articulations. 

J. Sim Wallace 5 réunit en 1904 plusieurs 
communications publiées en 1900 dans le Journal 
of the British Dental Association, en 1901 et en 
1903 dans le Dental Record, tente de baser une 
classification sur l'étiologie des malpositions et 
malformations. Pour cet auteur la plupart des 
déviations sont associées à la forme de la langue 
dont le développement et le volume sont fonction 
de l'alimentation. 

La classification de Wallace comprend trois 
groupes principaux : 
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A. Langue normale. 
B. Langue petite. 
C. Langue volumineuse. 


A. Langue normale (voute palatine normale, 
maxillaires normaux) : Développement défectueux 
des dents—incisives supérieures espacées, irrégu- 
larités des incisives latérales sans manque d’espace. 
Simple déplacement mécanique dü à des forces 
extérieures. 

B. Langue petite (insuffisance de développement 
des maxillaires, voute palatine étroite, dents 
chevauchantes et serrées): Rétention prolongée 
des temporaires—sans accentuation des courbes 
naturelles de larcade, avec accentuation des 
courbes naturelles de l'areade, avec diminution 
des courbes naturelles de l’arcade. 

C. Langue volumineuse (voute palatine large) : 
Beance. Réplacement antérieur et latéral géné- 
ralise des dents. 

Des sous-classes sont destinées à préciser 
l'organe atteint, l'espéce ou genre de déplacement 
et les causes secondaires. 

Il semble difficile de faire entrer toutes les 
malpositions dans ces trois classes d'une part, 
un grand nombre de malpositions entrent in- 
différemment dans les trois classes d'autre part. 
Mais c'est là un premier essai fort intéressant et 
d'une conception aussi nouvelle qu’attirante, 
nous devons en savoir gré à l’auteur, car nous 
pensons que la prophylaxie dépend uniquement 
de là connaissance exacte des causes, une telle 
classification nous parait devoir favoriser les 
recherches étiologiques, et, ne fut-ce qu'à ce titre, 
elle mérite une attention toute particuliere. 

Jackson? (1904) écrit un gros volume sur 
l'orthodontie et l'orthopédie faciale dans lequel 
on ne peut méme pas trouver un essai de termi- 
nologie, quant à la classification l'auteur se tait 
d'une manière absolue. 

Guilford,?* auteur d'un ouvrage sur l'orthodontie, 
ne réserve que quelques lignes à la nomenclature 
orthopédique dans une communication faite au 
Congrès international de St. Louis (1904) et intitulé 
‘ Nomenclature." Il accepte les termes "7" ortho- 
dontie " et “ malocclusion,” et dit quelques mots 
sur la valeur comparative des termes occlusion 
(associé aux préfixes : infra, supra, labial, lingual) 
et trusion (associé aux préfixes: in, ex, pro, ré). 
L'auteur propose que nos termes professionnels 
soient tirés des langues mortes. 

Grevers ® fit à ce méme congres une trés 
remarquable étude des classifications dento- 
orthopédiques, il conclut en faveur de la classifica- 
tion et la terminologie proposées par Iszlay en 
1881 auxquelles il ajoute les anomalies indi- 
viduelles divisées en deux groupes correspondants : 


A. Aux anomalies de direction. 
B. Aux anomalies de siège des auteurs français. 
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A. Anomalies de direction : 
1°. Eversion (deviee en dehors). 
2°: Inversion (deviee en dedans). 
3?. Adversion (déviée mésialement). 
4?. Déversion (déviée distalement). 
5°. Rotation. 
6°. Perversion (déviation totale, éruption 
vicieuse). 


B. Anomalies de siége : 

1°. Ectostema (situé en dehors de la ligne 
de l'arcade). 

2°. Entostema (situé en dedans de la ligne 
de l'arcade). 

3°. Apostema (situé distalement de la ligne 
de l’arcade). 

4?. Parastema (situé mésialement de la 
ligne de l’arcade). 

5°. Hyperstema (situé au-dessous de la ligne 
d’occlusion). 
- 6°. Bathystema (situé au-dessus de la ligne 
d’occlusion). 


Ainsi augmentee la classification et la nomenclature 
d’Iszlay prennent une singuliere valeur quoique 
incompletes encore. 

En 1904 Herbst ® propose une classification 
basee sur les rapports des dents entre elles sur une 
méme arcade et sur les rapports des maxillaires 
entre eux ; le premier groupe appelé par l'auteur : 
* Anomalies de position dans chaque maxillaire,” 
se divise en : 

A. Anomalies de grandeur de l'arcade : 1°, par 
excès ; 2°, par diminution. 

B. Anomalies de forme de l'arcade : 1?, de forme 
contractee ; 2°, de forme conique. 

C. Anomalies de nombre : 1°, par exces; 2°, 
par diminution. 


Le deuxième groupe, ‘ Anomalies de position 
réciproque des mawillaires " se divise en 


A. Anomalies de direction sagittale : 1°. Formes 
prognathes. 2°. Formes progéniques. 

B. Anomalies de direction latérale. 

C. Anomalies de direction verticale. 


Nous trouvons ici deux rapports, malheureuse- 
ment ; les rapports d'opposition des maxillaires se 
confondent avec ceux des arcades, les rapports 
des dents entre elles ne mentionnent ni les 
anomalies de direction ni les anomalies de siége, 
encore manque-t-il les rapports des arcades 
alvéolaires avec les maxillaires. 

Otto Zsigmondy * dans une étude très sérieuse 
sur la ‘classification et la terminologie des 
différentes articulations " publié en 1905 se rallie 
entiérement au travail qu'Iszlay présenta en 1891, 
sans tenir compte des modifications et adjonctions 
apportées depuis par cet auteur, en collaboration 
avec Grevers. Georges Villain ^ présenta à la 


SIXTH INTERNATIONAL DENTAL CONGRESS 


Société d'Odontologie de Paris en 1908, et au V* 
Congrés dentaire international à Berlin, 1909, un 
* essai d’unification de la terminologie et des 
diverses classifications en orthopédie dentaire." 
L'auteur divise l'orthopédie dentaire en orthodontie 
qui traite des anomalies dentaires, dents, arcades, 
alvéoles, et en orthopédie dento-faciale, qui traite 
des anomalies des maxillaires ; il prend pour base 
les rapports normaux des différentes parties con- 
stituant le systeme dentaire; ces rapports au 
nombre de quatre sont: 


1°. Rapports des dents entre elles sur une méme 


dents 
arcade : —————:. 
arcades 
E arcades 
2°, Rapports des arcades entre elles: =. 
arcades 


3°. Rapports des arcades avec les maæillaires : 
arcades 


maxillaires* 
4^. Rapports des mawillaires avec la face: 
maxillaire 
face 
dents 
La 1% CLASSE: rapports anormaux ———— 
arcades 


se subdivise en quatre groupes: 


A. Anomalies de forme des arcades. 
B. Anomalies de direction des dents : 


(a) Mouvement autour d'un axe horizontal 
passant par un point quelconque de la dent : 
version. 

(b Mouvement autour d'un axe vertical : 
rotation. 


C. Anomalies de siége des dents : 


Mouvement  rectiligne, parallèle à laxe 
normal des dents voisines : trusion. 


D. Anomalies d'occlusion (verticale) : 
Mouvement vertical sur axe normal. 
arcades 


BARIS 
arcades 


CLASSE : rapports anormaux 


se subdivise en trois groupes. 


A. Anomalies de rapports mésio-distaux. 
B. Anomalies de rapports linguo-vestibulaires. 
C. Anomalies de rapports occlusaux. 


i arcades 
LA 8° CLASSE: rapports anormaux ————— 
maxillaires 


comprend : 

A. Anomalies de rapport avec occlusion nor- 
male. 

B. Anomalies de rapport avec occlusion anor- 
male. 
maxillaires 


La 4° CLASSE: rapports anormaux 
PP face 


se subdivise en : 


A. Anomalies de forme. 
B. Anomalies de position. 
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Cette classification est la premiere qui tienne 
compte de tous les éléments constituant le systéme 
dentaire ; elle implique la nécessité d'orienter nos 
recherches vers la constitution de points de repére 
faciaux, maxillaires, alvéolaires et dentaires, pour 
aider le clinicien à déterminer les relations normales 
ou anormales de diverses parties du systéme den- 
taire et lui permettre ainsi l'établissement d'un 
diagnostic sür et précis; concu dans l'esprit de 
la classification des malocclusions d'Angle, elle 
s'étend à tous les genres d'anomalies justiciables 
du traitement orthopédique et par cela l'auteur 
de cette classification emprunte à Case le désir 
d'étre complet. 

La terminologie employée par Georges Villain 
est composée de radicaux particuliers pour chacun 
des genres d'anomalies, des préfixes sont destinés 
à spécifier la direction ou le sens de la malposition, 
et le jeu par juxtaposition, des radicaux et des 
préfixes permet d’énoncer trés brièvement et 
clairement les anomalies les plus complexes. 

Les radicaux sont pour les anomalies de direc- 
tion, version, rotation ; trusion pour les anomalies 
de siége ; occlusion pour les dents ; malocclusions 
pour les arcades ; par version, par trusion pour les 
alvéoles ; gnathisme pour les anomalies de forme 
des maxillaires : pulsion pour les anomalies de 
position mandibulaire. 

Pour dénommer les malpositions Georges Villain, 
considérant la téte comme un corps situé dans 
l'espace, détermine le sens des malpositions et 
malformations des maxillaires suivant un plan 
horizontal: vertico-hyper, vertico-hypo ; et deux plans 
verticaux perpendiculaires au plan horizontal: 
(a) un plan médian antéro-postérieur : pro, retro ; 
et (b) un plan transversal perpendiculaire à ce 
dernier : latéro-hyper, latéro-hypo ; les malpositions 
et malformations alvéolaires, ainsi que les mal- 
positions dentaires et les malocclusions, sont 
dénommées en prenant pour base la parabole 
(figure géométrique représentant la forme de 
Parcade projetée sur un plan horizontal); les 
déviations par rapport à cette ligne sont en dehors ; 
vestibulaires ou en dedans; linguales, en delà ; 
surocclusion ou en deçà; inocclusion. Le point 
médian pris comme point de repére permet de 
déterminer les malpositions sur l’arcade : mésio, 
disto. 

Gires * fit au Congrès de stomatologie de Paris, 
1908, un rapport sur la valeur respective des 
classifications d'Angle et de Case. Cet auteur 
préconise la fonte de ces deux classifications, 
mais il ne fournit aucun élément susceptible de 
faire comprendre comment il conçoit cette fusion. 
Il n'apporte aucune contribution originale au 
probléme de la classification. 

De Nevrezé,** en 1909, a essayé d'établir une 
classification et un systéme de définitions des mal- 
positions des dents et des maxillaires basées comme 
celle de Herbst sur la situation des organes 
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par rapport à quatre directions 
"Hen ^ 


qu'il appelle 


sagittal — frontal — vertical — axial. 


Les malpositions divisées en deux groupes, l'un 
pour les dents, l'autre pour les maxillaires, se sub- 
divisent chacun en quatre classes correspondant 
aux quatre sens. 

L'auteur emploie indifferemment le terme 
version pour les malpositions dentaires que l'organe 
soit totalement déplacé ou simplement incliné, et le 


` terme írusion pour les malpositions des maxillaires. 


Il choisit ses préfixes en dehors du terme destiné 
à indiquer le sens de la malposition : le préfixe 
latéro sert à dénommer les malpositions frontales, 
anté et rétro les malpositions sagittales, infra et 
supra les malpositions verticales, mesio-vestibu- 
laire et mésio-lingual les malpositions axiales 
(dont le radical est rotation). 

L'auteur adjoint des suffixes pour préciser la 
direction du déplacement. Radicaux, préfixes et 
suffixes sont pris indifféremment et sans méthode 
déterminée dans l’ancien (XIX* siècle) et le 
nouveau (XX* siécle) vocable  orthopédique. 
L’énoncé d’une  malposition simple devient 
laborieux et amène une confusion trop facile dans 
l'esprit du lecteur ; une malocclusion vestibulaire 
(Angle), par exemple, s'énonce: malposition 
frontale en latéro-version linguo-vestibulaire s'il 
s'agit d'une prémolaire, on l’enonce malposition 
frontale en latéro-version disto-mésiale s'il s'agit 
d'une incisive. 

En outre, cette classification ne tient pas compte 
des anomalies de rapport des arcades entre elles 
(maloeclusions); les anomalies de rapport des 
arcades alvéolaires avec les maxillaires sont con- 
fondues avec les malpositions des maxillaires. 

Subirana * en 1909 dans un traité sur l'ortho 
dontie se rallie à la classification d'Angle qu'il 
adopte en remplaçant les termes malocclusion 
mésiale et distale par antéro- et postéro-version. 
Cet auteur propose comme nomenclature l'emploie 
du radical version pour toutes les malpositions 
dentaires auquel s'adjoint les préfixes: extra, 
intra, antéro, postéro, giro, infra et supra. Pour 
déterminer la situation d'une dent Subirana a 
recours à une figure géométrique, il enferme 
l’arcade dans un triangle dont le sommet est 
dénommé antérieur ; les côtés, externes; la base, 
postérieur ; la bissectrice du triangle est appelée 
ligne interne. 

Dans cette nomenclature l'auteur ne s'occupe 
que des dents, aussi sa terminologie est-elle in- 
complete ; les anomalies de siége se confondent 
avec les anomalies de direction ou d'occlusion 
dans le méme radical, version. Les termes pro- 
trusion et rétrusion sont employés dans la classifica- 
tion alors qu'ils sont bannis de la nomenclature ; 
enfin l'auteur parle de prognathisme, d'atrésie et 
de systolie dans deux chapitres spéciaux ; il accepte 
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le terme prognathisme pour le maxillaire supérieur 
et progénie pour le maxillaire inférieur ; il pré- 
conise des termes nouveaux et indique une 
classification des anomalies des arcades: 1^, par 
diminution: 2°, par augmentation. 

Mais, ni cette classification spéciale, ni le pro- 
gnathisme et la progénie ne figurent dans la 
classification adoptée. ; 

M. J. Maystadt * publie en 1909 un article 
intitulé ‘ A propos de la nomenclature en ortho- 
dontie" dans lequel nous n'avons trouvé que 


quelques lignes se rapportant au titre énoncé. 


L'auteur s'éléve contre la confusion, qu'il généralise 
à toute la littérature professionnelle, entre les 
termes prognathisme et opisthognathisme d'une 
part et les termes protrusion et rétrusion d'autre 
part. Le reste de la nomenclature consiste à 
considérer toutes les anomalies comme des hété- 
ropies réparties en sept types ayant chacun une 
dénomination spéciale ; ce sont celles préconisées 
par Angle dans sa division des malocclusions 
individuelles des dents. 

M. Huet 4? la méme année préconise une méthode 
très simple de classement. ‘ Un premier classe- 
ment répartit dans les grandes classes suivantes 
les anomalies qui peuvent affecter les différentes 
régions bucco-dentaires : 

Maxillaires. 

Arcades dentaires et leurs articulations. 

Dents (couronnes et racines) et leurs articulations. 

Un second classement permet de déterminer le 
caractère de Ja malformation : 

Vers le dedans. 

Vers le dehors. 

Vers lavant. 

Vers l’arriere. 

Vers le haut. 

Vers le bas. 

Rotation sur Tome," 


Dans le second classement se rangent : 


Les troubles d'évolution, d'apparition (inclusion, 
évolution précoce, etc.). 

Les vices de conformation par défaut (atrophie, 
atrésie, etc.). 

Les vices de conformation par déplacement 
(ectopie). 

Les vices de conformation par déviation (vers 
le dedans, vers le dehors, etc.). 

Les vices de conformation par exces (hyper- 
trophie, organes surnuméraires, etc.). 


P. Robin * en 1909 propose de simplifier la 
nomenclature dentaire ; il présente à cet effet un 
système qu'il appelle ‘ nomenclature," mais qui 
mériterait mieux le nom de méthode de documen- 
tation; la simplification imaginée par l'auteur 
consiste à énoncer graphiquement et verbalement 
tous les éléments du systéme dentaire par des 
signes. Pour aboutir au résultat recherche 
l'auteur préconise l'emploi de signes géométriques 
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et mathématiques plus ou moins modifiés et de 
quelques autres signes créés par lui; au total prés 
d’une centaine de signes sont nécessaires. Encore 
faut-il ajouter les différentes formes de com- 
binaisons de ces signes qui les multiplient in- 
définiment. La simplification désirée aboutit 
finalement à un travail fastidieux et long per- 
mettant d’écrire par des signes, plus longuement 
et même beaucoup moins clairement, ce que les 
mots expriment ; encore faut-il supposer une 
remarquable mémoire à l’étudiant qui pourrait 
inscrire un cas à l’aide des signes proposés, sans 
chercher dans un dictionnaire spécial et à créer, 
les signes correspondants à l’organe ou à sa situa- 
tion ; pour indiquer que l'occlusion est normale 
l'étudiant à qui on aura cependant dü décrire l'oc- 
clusion et pour cela lui enseigner le terme, devra 
écrire : 
I>i, D,>d,, G,>g, = occlusion normale ; 


et pouvous-nous dire que cela signifie occlusion 
normale? L’occlusion normale comme nous la 
comprenons devrait encore comporter des signes 
particuliers pour l’occlusion vestibulo-linguale 
et d'autres pour le rapport vertical. 

Le procédé de Robin présente cependant une 
certaine utilité au point de vue de la création de 
documents destinés à la recherche et à l'établisse- 
ment des proportions harmonieuses des différentes 
parties constituant le systéme dentaire. Cette 
méthode pourra rendre des services dans un 
laboratoire de recherches, mais elle est inapplicable 
en clinque. 

Toutes les classifications que nous avons 
passées en revue sauf celle de Sim Wallace sont 
basées sur les rapports anatomiques des organes. 

Pitot ? en 1910 propose de remplacer cette 
méthode objective par une méthode étiologique. 
L'auteur pense que toute malposition devrait étre 
non seulement ‘‘ limitée dans l’espace " comme 
elle l'est aujourd'hui, mais qu'elle devrait étre 
* surtout fixée dans le temps," et il propose de 
faire entrer ** à côté de la continuité dans l'espace : 
la subordination dans le temps." 

Malheureusement Pitot ne tenta pas d'élaborer 
une classification sur les nouvelles et N Sn 
idées qu'il a émises. 

B. E. Lischer*? exposa devant la St. Louis Dental 
Society en novembre 1910 une classification et 
une terminologie qui tentent à compléter celles 
proposées par Angle. Lischer divisaient les condi- 
tions pathologiques en : 

1°. Malpositions des dents. 

27 Rapports anormaux des arcades. 

. Malpositions des maxillaires. 
dias 51 en 1912 accepte les deux premiers 
paragraphes de cette classification, mais trouve le 
troisieme incomplet. Lischer ajoute alors à sa 
classification (avril 1912) : 


4°. Malposition de la mandibule. 
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La terminologie proposée par Lischer dans une 
* fiche clinique des diverses formes de malocclu- 
sion" consiste à employer le terme ‘ version ”’ 
comme radical pour toutes les malpositions 
dentaires qu'elles soient de direction ou de siége ; 
la direction de la malposition est indiquée par les 
‘termes: labio, linguo, bucco, mésio, disto, torso, 
supra, infra, trans et per. 

L'auteur emploie pour désigner les malocclusions 
les termes : 


1°. Neutrocclusion = occlusion  mésio -distale 
normale. 
2°, Distocclusion. 


3°. Mésiocclusion. 


Les malpositions des maxillaires pour lesquelles 
Lischer adopte le radical gnathisme se divisent en: 


1°. Macrognathisme. 
2°. Micrognathisme. 


Enfin les malpositions mandibulaires comprennent : 


1°. Antéversion mandibulaire. 
2°. Rétroversion mandibulaire. 


Cette classification, quoique ne renfermant pas 
tous les éléments dont nous avons besoin pour 
établir un diagnostic précis mais complet, prouve 
qu’en Amérique comme en Europe on éprouve la 
nécessité, pour répondre au degré de perfectionne- 
ment de la science orthopédique professionnelle, 
d’établir une terminologie et une classification 
adéquates. 

Frey 5 dans un essai de terminologie publié en 
décembre 1910 abandonne en partie la terminologie 
proposée par de Nevrezé en 1909, qu'il avait 
adoptée et trés fortement soutenue à la société 
d’Odontologie de Paris. Toutefois il conserve de 
la méthode de définition de de Nevrezé les trois 
“ sens" que Herbst employait sous le nom de 
* directions " depuis 1906, à savoir: sagittal, 
frontal, vertical. Ceux-ci servent à fournir à 
l’auteur les préfixes: anté, pro, rétro, ré, dans le 
sens sagittal;  latéro, latéro-hyper, latéro-hypo, 
déduction, dans le sens frontal; in, e, ex, hyper, 
hypo, dans le sens vertical. 

Comme dans la méthode de Georges Villain les 
préfixes indiquent la direction du déplacement, 
les radicaux indiquent le genre de déplacement. 

Pour déterminer les radicaux Frey, se rappro- 
chant dela méthode préconisée par Georges Villain 
en 1908 et 1909 et combattue par lui à cette 
époque, considère : 


1°. Les dents = radical version—rotation—gres- 
sion. 

2°. Les alveoles = radical trusion. 

3°. Les maxillaires — radical gnathisme. 

4? Les articulations temporo-maxillaires (radi- 
eal glissement). 

Pour les déplacements des dents les radicaux 
sont: version lorsque le mouvement se fait autour 
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d'un axe passant par le collet,* gression lorsque 
l'organe entier est déplacé parallèlement à l'axe 
normal des autres dents, rotation lorsque l'organe 
est déplacé suivant un mouvement autour d'un 
axe vertical. 

L'auteur laisse complètement de côté les 
rapports des arcades entre elles, ce qui rend im- 
possible l'emploi de cette terminologie pour dé- 
nommer les malocclusions des arcades. En outre 
l'emploi des trois directions pour diagnostiquer 
les malpositions d'organes placés suivant une ligne 
courbe (parabole formée par les dents dansla com- 
position d'une areade) aboutit à un paradoxe, 
la direction du déplacement d'une molaire (qui ne 
quitte pas la ligne de larcade) vers le point 
médian s'énonce par anté ; pour une incisive, ante 
signifie déplacement en dehors de l'arcade tandis 
que le déplacement d'une incisive (vers le point 
médian) s'appellerait latéro. Encore faut-il ajouter 
au préfixe latéro, qui indique le sens frontal de 
la malposition, un suffixe qui permette au lecteur 
d'orienter ou de déterminer la direction de la mal- 
position suivant ce sens : on emploie à cet effet l'un 
des suffixes jugale, palatine, linguale, labiale droite, 
labiale gauche. Enfin pour les canines qui ne 
peuvent étre comprises dans aucun des deux plans 
verticaux, frontal ou sagittal, on se trouve obligé 
d'employer les deux plans en indiquant par un 
chiffre le rapport de déplacement suivant chacun 
de ces plans. 

Solas en 1911 publie un travail dans lequel il 
recherche les méthodes susceptibles de nous guider 
dans la dénomination des malpositions dentaires. 
Il aboutit aux mémes conclusions que G. Villain 
en préconisant d'employer trois plans dans l'espace, 
pour dénommer les malpositions ou malformations 
maxillaires, et de choisir la ligne parabolique, 
formée par la projection de l’arcade, sur un plan 
horizontal, comme guide dans la dénomination 
des-malpositions dentaires et des malocclusions. 

En 1908 la Société d'Odontologie de Paris, aprés 
avoir entendu la communication de G. Villain, 
" Essai d’unification de la terminologie et des 
diverses classifications en orthopédie dentaire," 
nomma une commission chargée d'étudier ce 
travail et ceux que d'autres confreres voudraient 
bien présenter. Au début de 1912 la sous-com- 
mission de terminologie composée de MM. Frey, 
R. Lemiere et G. Villain 54 présentait un rapport 
à cette société. 

Dans ce rapport les auteurs, adoptant la maniére 
de voir de M. G. Villain, étudient les malpositions 
et malformations suivant le plan anatomique. 

I. Dans la limite de la cavité buccale : 

1°. Les malpositions dentaires ; 
2°. Les rapports anormaux des arcades ; 
3°. Les malformations alvéolaires ; 

* Ce doit &tre par erreur que l'auteur a indiqué axe 
passant parle collet; nous sommes convaincus que dans 


son esprit version veut dire mouvement autour d'un axe 
horizontal passant par un point quelconque de la dent. 
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qui constituent au point de vue de leur thera- 
peutique, l’orthodontie. 
II. En dehors de la cavite buccale: 


1°. Les malformations maxillaires ; 
2°, Les déviations de larticulation temporo- 
mawillaire, | 


constituent au point de vue de leur thérapeutique, 
Vorthopédie dento-faciale. 

Toute étude du domaine de l'orthopédie dento- 
faciale en dehors des limites de la cavité buccale 
doit étre faite en considérant la téte comme un 
corps situé dans l'espace et examiné suivant les 
trois directions, longueur, largeur, hauteur, qui 
servent aux anthropologistes pour définir les types 
en craniforme, latiforme, longiforme (méthode 
anthropologique). Toute étude du domaine de 
l'orthodontie (dans les limites de la cavité buccale) 
doit étre déterminée par la parabole de l’arcade 
en considérant le systéme dentaire comme une 
figure géométrique (parabole) par rapport à laquelle 
les déviations se font : 

(a) En dehors (mouvement vestibulaire) ou en 
dedans (mouvement lingual) de la courbe. 

(b) Sur la courbe vers un point médian (mouve- 
ment mésial) à l'opposé de ce point (mouvement 
distal). 

(c) Au-dessus ou au-dessous de 
(mouvement vertical ou occlusal). 

Les auteurs appellent ce procédé '* méthode 
parabolique ” par opposition à la méthode “ an- 
thropologique.”’ 

Cette terminologie repose done sur trois éléments 
fondamentaux : 

A. La distinction anatomique de la portion 
squelettique, de l'articulation temporo-maxillaire, 
des dents, des alvéoles et de l’occlusion. 

B. La méthode “ parabolique " pour les parties 
incluses dans la cavité buccale et qui relevent de 
l'orthodontie. 

C. La méthode anthropologique des trois dia- 
métres pour les parties situées en dehors de la 
cavité buccale et qui relèvent de l'orthopédie 
faciale. 


là courbe 


L'élément (A) donne les radicaux 


Gnathisme pour la portion squelettique ou 
basilaire des máchoires. 

Glissement pour l’articulation temporo-maxil- 
laire. l 

Alvéolisme pour la partie alvéolaire : Palvéolisme 
peut se produire par gression ou par version. 

Malocclusion pour les arcades. 

Rotation (mouvement autour d'un axe vertical 
passant par un point quelconque de la dent) pour 
les dents. 

Gression (mouvement rectiligne de la dent 
entiére, parallélement à l'axe normal des autres 
dents) pour les dents. 

Version (mouvement d’inclinaison autour d'un 
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axe horizontal passant par un point quelconque 
de la dent) pour les dents. 


L'élément (B) fournit les préfixes de l'ortho- 
dontie : 

Mésio : si sur la parabole il y a un mouvement 
vers le point médian. 

Disto: si sur la parabole il y a un mouvement © 
à l'opposé de ce point. 

.Vestibulo : mouvement en dehors de la parabole, 
vers le vestibule. 

Linguo: mouvement en dedans de la parabole, 
vers le palais ou la langue. 

Hyper, sur ou e: mouvement au-dessus de la 
parabole. 

Hyper ou in: 
parabole. 


mouvement au-dessous de la 


L’element (C) donne a l’orthopédie dento- 
faciale les préfixes : 

Pro, rétro : dans la direction antéro-postérieure. 

Latéro-hyper, latéro-hypo : dans la direction 
transversale. 

Vertico-hyper, vertico-hypo : 
verticale. 

Comme on le voit cette terminologie est en tout 
point semblable à celle que G. Villain présenta au 
Congrés de Berlin, 1909, et qui servit de base à son 
élaboration ; les auteurs y introduisirent le radical 
alvéolisme (par gression, par version) pour les 
malformations alvéolaires en remplacement de: 
rapport anormal de l'alvéole avec le maxillaire par 
trusion, par version, ils ajoutérent les hyper et les 
hypo alveolisme ; le terme trusion est remplacé 
par gression et pulsion par glissement ; enfin les 
auteurs font entrer les anomalies dues au mouve- 
ment vertical sur axe normal (inocclusion et sur- 
occlusion individuelles) dans les anomalies par 
mouvement rectiligne (gression) 

Fisher 55 en 1912 fait une thése sur la ter- 
minologie et adopte la terminologie  précé- 
dente. 

Bozo 5” fait en 1911 une étude critique sur les 
classifications sans faire choix d'aucune et sans 
tenter d'en établir une, alors que les classifications 
existantes ne lui donnent pas satisfaction ; mais il 
s'applique avec raison à rechercher les conditions 
et les régles qui doivent présider à la constitution 
d'une classification orthopédique et il insiste sur 
la nécessité d'établir une nomenclature simple et 
universelle. En 1913 cet auteur aborde le pro- 
bléme de la nomenclature et propose une termi- 
nologie, malheureusement il ne suit pas les règles 
qu'il avait énoncées dans son précédent travail, 
et il aboutit à un “ guide pour l'examen et la 
dénomination des anomalies facio-maxillo-den- 
taires justiciables du traitement orthopédique,” 
dans lequel se heurtent des préfixes et des radicaux 
nombreux, de signification faisant souvent double 
emploi et dont certains s'appliquent à des 
anomalies, qui, pour le moins, ne sont pas justi- 


dans la direction 
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ciables d'un traitement orthopedique :  dolico- 
céphal, brachicéphal, craniforme, flexion, torsion 
(malformations dentaires partielles), etc. 

Norman G. Bennett 5? en 1914, suivant les idées 
émises par Sim Wallace et Pitot, propose une 
classification dite étiologique composée de trois 
-classes : la première englobant les malpositions 
dentaires individuelles dues à des causes purement 
locales, la seconde et la troisième classes recon- 
naissent pour cause principale : le développement 
anormal du tissu osseux dont les causes sont 
environnantes ou générales. 

Nous reproduisons entièrement cette classifica- 
tion parce qu'elle n’a pas encore été livrée à la 
profession, l'ouvrage de Bennett étant à l'impres- 
sion au moment où ce rapport est écrit. 


I. Position anormale d'une ou plusieurs dents due 
à des causes locales : 


. Dents temporaires en rétention. 
. Dents de forme anormale. 
. Surnuméraires. 
. Dents absentes. 
. Frein anormal de la lévre. 
. Position du follicule et déplacement total. 
. Sucage du pouce ou du doigt : 
proclinaison supérieure ; 
rétroclinaison inférieure ; 
béance. 
8. Perte prématurée des dents temporaires ou 
permanentes : 
incisives temporaires ; 
canines temporaires ; 
premiéres molaires temporaires ; 
secondes molaires temporaires : 
antérieure ; 
ou inclinaison des premiéres molaires 


1 
2 
3 
4 
5 
6 
ig 


translation 


permanentes ; 

inclinaison buccale ou linguale des 
canines ; 

inclinaison buccale ou linguale des pré- 
molaires ; 


rotation des incisives supérieures ; 
imbrication des incisives inférieures ; 


premiéres molaires permanentes : 

close bite (réduction de la distance naso- 
mentonniére) et proclinaison supérieure 
secondaire, ou  rétroclinaison inférieure 
secondaire ; 

translation postérieure ou inclinaison des 
prémolaires ; 

déviation du centre ; 


autres dents permanentes. 


II. Formation anormale partielle ou totale de l'une 
ou l'autre des arcades due au développement 
défectueux de los. 


1. Premieres conditions apparaissant tandis que 
les molaires temporaires sont encore en position : 
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rotation ou placement postérieur des inci- 
sives supérieures ; 

imbrication ou chevauchement des incisives 
inférieures. 

2. Conditions apparaissant ou se développant 
aprés la perte des molaires temporaires : 

inclinaison buccale ou linguale des canines ; 

inclinaison buccale ou linguale des pré- 
molaires ; 

accentuation de la rotation des incisives 
supérieures ou de l’imbrication des incisives 
inférieures ; 

(inclinaison linguale des dents postérieures). 


III. Rapports anormaux des arcades entre elles 
et de chaque arcade avec les contours faciaux, 
et formation anormale des areades, dás au 
développement défectueux de los. 


1. Verticalement : 
(a) béance ; 
(b) close bite (par réduction de la distance 
naso-mentonniere). 
Proclinaison supérieure secondaire. 
2. Antéro-postérieure (occlusion pré-normale ou 
post-normale de l'areade supérieure ou inférieure) : 
(a) Normale ou sub-normale. 
(b) Rétrusion inférieure ; 
rétrognathisme inférieur. 
Proclinaison supérieure secondaire. 
Rétroclinaison inférieure secondaire. 
(c) Protrusion supérieure : 
proclinaison ou préplacement dentaire 
supérieur ; 
prognathisme supérieur. 
(d) Protrusion inférieure : 
prognathisme inférieur. 
(e) Rétrusion supérieure : 
rétrognathisme supérieur. 
(f) Double protrusion : 
proclinaison ou preplacement dentaire 
supérieurs et inférieurs. 
(g) Double rétrusion : 
rétroclinaison ou post-placement dentaire 
supérieurs et inférieurs ; 
rétrognathisme supérieur et inférieur. 
3. Latéralement : 
occlusion labiale ou linguale unilatérale ou 
bilatérale des dents postérieures; supérieures 
ou inférieures. 


DE LA NECESSITE D'UNIFIER LA TERMINOLOGIE 
ET LES CLASSIFICATIONS 


L'apereu historique qui précéde nous révéle que 
Schange en 1842 avait ébauché une terminologie 
et une classification des anomalies justiciables du 
traitement orthopédique, celles-ci se sont-elles 
améliorées au cours des nombreuses années 
écoulées depuis lors ? 

A côté d’efforts sincères et quelquefois heureux 
tendant à établir une terminologie et une classifica- 
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tion dignes du degré d'avancement de notre science 
orthopédique, nous enregistrons ici une éclosion de 
termes mal coordonnés dont le choix ne repose sur 
aucune méthode préétablie, ailleurs des travaux 
dans lesquels on sent que le désir d'améliorer ne 
préside pas au choix des mots ni à leur classement. 
Il semble que l'ignorance de ce qui avait été fait 
avant eux ou leur ambition aient voulu guider 
beaucoup des auteurs qui ont abordé cette question 
depuis trois quarts de siécle ; et cependant Schange 
avait, par les quelques termes qu'il choisit autant 
que par la division qu'il établit, fourni une base 
réelle et logique que des hommes soucieux du 
progrés de la science qu'ils désiraient propager 
auraient dü suivre et perfectionner. 

Ils ont volontairement ou involontairement 
suivi Schange, puisque tous les travaux publiés 
depuis 1842 (à une exception prés) découlent de 
l'étude de signes objectifs. Trop peu nombreux. 
hélas, sont ceux qui apporterent un perfectionne- 
ment appréciable à l’œuvre de ce précurseur. 

Certains ont essayé de coordonner et de grouper 
des termes d'une signification précise, mais, ayant 
dédaigné ou ignoré les travaux antérieurs, ils se 
cantonnérent dans une partie de l'orthopédie et 
nous léguèrent des bribes de terminologie et de 
classification dans lesquelles quelques mots étaient 
destinés à dénommer les malpositions qu'ils entre- 
voyaient, tandis qu'ils laissaient dans l'ombre une 
importante partie de notre domaine. A cóté de 
ceux qui multiplierent les termes sans ordre, sans 
méthode, d'autres enfin employérent confusément 
les termes pris ici et là sans tenir compte de l'idée 
. qui avait présidée à leur choix primitif. 

Que pouvait-il résulter d'un tel état de chose, si 
ce n'est le chaos au milieu duquel le débutant 
cherche vainement son chemin ? 

Ce que les uns appellent blane les autres le 
disent noir, la méme anomalie se nomme ici: 
extrusion, là; supra-occlusion ailleurs: . élonga- 
tion, etc.; un méme auteur emploie le méme 
terme pour désigner deux anomalies dissemblables 
confondant l’anomalie de siége avec l'anomalie de 
direction parce que la méthode de traitement 
qu'il preconise ne permet pas la correction de 
l'une de ces deux anomalies ! 

Que peuvent comprendre les éléves ? Sur quoi 
doivent se baser les professeurs ? Et, si un auteur 
sans parti pris veut relater l'observation d'un cas 
particulier qu'il juge intéressant pour ses confreres, 
il lui faut, aprés chaque terme, en indiquer la 
provenance, afin qu'on ne prenne pas la malposition 
décrite pour une autre forme de malposition ! 

Pour les classifications il en est de méme, la 
plupart sont incomplètes ou ne reposent sur 
aucune base précise: criteres insuffisants pour 
permettre le rapprochement de tous les faits 
cliniques, absence d'ordre taxinomique pour 
guider l'ordonnancement ; le pédagogue ne peut 
choisir, il lui faut enseigner deux, trois ou quatre 
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classifications différentes pour le plus grand mal 
de l'enseignement. 

L'absence de jugement dans le choix des termes 
destinés à désigner une anomalie ou à en indiquer 
le traitement, l'absence de méthode dans la coor- 
dination de ces termes et dans leur classement 
ont singulièrement retardé l’évolution orthopé- 
dique. Car c’est faute d’éléments que de nom- 
breux auteurs publient des relations de cas ortho- 
pédiques où brille surtout l’absence de plan dans 
l'exposé clinique. 

En orthopédie nous constatons depuis trop 
longtemps l'absence ou l'insuffisance d'observa- 
tions cliniques. Ces observations sont indispen- 
sables au progrés de la science, et pour que les 
observations soient utiles il les faut complètes, 
méthodiques, et surtout compréhensibles pour 
tous et partout. 

De toutes les raisons que nous pourrions 
invoquer, cette derniére nous semble la plus 
élevée, et à elle seule suffisante pour dire que 
l'unification de la terminologie symptomatique et 
thérapeutique comme celle des classifications est 
indispensable et urgente. 


BASE ET PRINCIPE DE LA TERMINOLOGIE 


Il semble nécessaire, tout d'abord, de choisir les 
termes génériques de notre science orthopédique 
spéciale. On l’appelle actuellement orthopédie 
dento-faciale, orthodontie, traitement des maloc- 
clusions, etc. ; le dernier terme est restrictif par 
rapport au second qui l’est lui-même par rapport 
au premier et de suite, il apparaît indispensable 
de déterminer qu'elle est l'étendue de notre action 
orthopédique. 

Les anomalies justiciables du traitement ortho- 
pédique par l'odontologiste portent actuellement 
sur les dents, les arcades, les alvéoles, les maxil- 
laires, et par suite sur une zone importante de la 
face. Cette zone comprend toute la portion du 
visage qui s'étend de l’aile du nez au conduit 
auditif externe, elle est limitée en arriére par le 
bord postérieur de la branche montante de la 
mandibule. 

Les anomalies dont nous avons à nous occuper 
peuvent étre ramenées à des anomalies siégeant 
au niveau des dents et des maxillaires, les anomalies. 
des arcades et des alvéoles pouvant étre con- 
sidérées comme une extension des anomalies. 
dentaires ou maxillaires. 

Les anomalies dentaires sont les plus simples, 
mais elles peuvent entrainer des anomalies du 
cóté des maxillaires, de méme les anomalies des 
maxillaires ont une répercussion importante sur 
larrangement régulier des dents, enfin les con- 
séquences ultimes des anomalies dentaires et 
maxillaires sont les altérations qu'elles provoquent 
sur la face; les dents et la face forment les 
extrémes limites des éléments susceptibles de. 
subir, par voies d'enchainement ou de conséquence, 
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des déviations justiciables de l'intervention de 
l'orthodontiste. 

Nous ne nous occupons d'autre part que des 
anomalies justiciables d'un traitement orthopé- 
dique. Le terme qui doit désigner cette science 
particuliere n'aura de valeur qu'autant qu'il ren- 
fermera concretement les idées que nous venons 
d'émettre. 

Nous proposons comme terme générique: 
orthopédie dento-faciale, qui signifie: science qui 
traite de la correction des anomalies du systéme 
dentaire liées aux anomalies faciales (par voies 
d'extension ou de conséquence). 

L'orthopédie dento-faciale comprend done deux 
parties distinctes : la première traite de la correc- 
tion des anomalies siégeant sur les dents, les 
arcades et les alvéoles (puisque l'un est fonction 
de l’autre), nous l’appelerons l’orthodontie. La 
seconde, qui traite de la correction des anomalies 
des portions voisines des dents:  maxillaires, 
articulations temporo-maxillaires, et par extension 
la zone faciale que nous avons décrite, s'appelera 
orthopédie dento-maxillaire parce que ces anomalies 
peuvent entrainer des anomalies dentaires ou 
parce qu'elles nécessitent l'intervention du den- 
tiste. Les anomalies dento-maxillo-faciales nous 
sont révélées par l'inharmonie qu'elles provoquent 
dans les rapports ou relations des divers organes 
ou éléments qui composent la région dont nous 
nous occupons. Notre terminologie trouve donc 
une base logique dans l'étude anatomique de ces 
divers éléments ; la majorité des auteurs d'ailleurs 
sont d'accord sur ce point. 

Anatomiquement nous devons étudier : 

1°. Dans les limites de la cavité buccale—les 
dents, les arcades, les alvéoles. 

2°. En dehors des limites de la cavité buccale— 
les maxillaires (portion  basilaire, articulation 
temporo-maxillaire). Nae be 

L'étude de ces éléments anatomiques n'a de 
valeur, au point de vue orthopédique, que si l'on 
considere leurs rapports réciproques ou avec les 
parties voisines, car ce sont eux qui nous révélent 
les malformations et les malpositions. 

Ces rapports peuvent étre énumérés du simple 
au eomposé suivant l'ordre de composition taxi- 
nomique qui relie la partie au tout : 

Dans les limites de la cavité buccale : 


1°. Rapports des dents entre elles sur une 
méme arcade (que nous écrirons comme une 
dents 


arcades 
2?. Rapports des 

arcades sup. 

arcades inf. ` 


8°. Rapports de la portion alvéolaire avec 
arcade 


maxillaire 


fraction) : 


arcades entre elles : 


la portion basilaire du maxillaire : 
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En dehors des limites de la cavité buccale : 
4^. Rapports des maxillaires avec la face : 
maxillaire 
face 


Les rapports anatomiques sont établis suivant 
des proportions qui, dans des limites assez large- 
ment déterminées ou déterminables, constituent le 
normal. 

Toute déviation du type anatomique normal 
doit être parfaitement repérée afin d’être définie 


‘avec précision.* 


La sous-commission d'orthopédie de la Société 
d'Odontologie de Paris a adopté une terminologie 
dont la base répond à ce que nous venons de 
preconiser. Les principes qui ont présidé au 
choix des termes, dans l'élaboration de ce travail, 
nous semblent rationnels, aussi nous les repro- 
duisons presque in extenso. Nous proposons 
l'adoption de la terminologie présentée par cette 
commission parce qu'elle nous parait condenser 
logiquement tous les éléments diversement pro- 
posés par les auteurs, dont nous avons énuméré 
les travaux dans Vhistorique au début de ce 
rapport, et parce que tous les termes choisis, à 
une exception prés, ont été empruntés aux langues 
mortes, et que de plus ils sont universellement 
employés, tant dans le langage scientifique général 
que dans notre nomenclature professionnelle. 

aa 

“ Les malpositions et malformations devant 
étre étudiées suivant le plan anatomique compor- 
teront les chapitres suivants : 


I. Dans les limites de la cavité buccale (ortho- 
dontie) : 


ents 
o 1 es 5 
1°. Anomalies de rapports : M Wed, (a) les 
malpositions dentaires ; (b) les malformations 


de l’arcade. 
arcades sup. 


o - TEEN AITNE UY 
2°. Anomalies de rapports : Zinhdes inf 


les malocclusions. 
alvéoles 


o ` . Ld 
3°. Anomalies de rapports ES 


les malformations alvéolaires. 


* Pour établir le type normal comme pour évaluer 
l'étendue d'une déviation de ce type normal il y a lieu 
d'avoir recours à des mensurations. 

Récemment quelques professionnels se sont préoccupés 
de l'établissement définitif de ce que nous devions con- 
sidérer comme ** normal," Des méthodes et procédés de 
mensurations, des indices, des barémes, des appareils ont 
été imaginés par Hawley,9! Campion,®* Pont, Sim 
Wallace,9? | Northeroft,^ OG  Villain,95 Martinier,® 
Rushton,*? Marouze,9? Ruppe,9?, etc., il y aurait lieu de 
coordonner ces divers efforts et de les orienter vers un 
but précis, car l'orthopédie dento-faciale souffre actuelle- 
ment, non seulement de l'absence de méthode, mais aussi 
de base définie pour l'établissement du diagnostic des 
malformations et des malpositions dento-maxillo-faciales. 
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II. En dehors des limites de la cavité buccale 
(orthopédie dento-mawillaire) : 
maxillaires 
face 
malformations maxillaires ; (b) les déviations 
de l’articulation temporo-maxillaire. 


Anomalies de rapports : (a) les 


Toute étude du domaine de l'orthopédie dento- 
maxillaire devra &tre faite suivant les directions ou 
diamètres : antéro-postérieurs, transversal, vertical. 

Toute étude du domaine de l’orthodontie devra 
être déterminée par la parabole de l'arcade. 

Autrement dit : 


1°. En dehors. des limites de la cavité buccale 
(squelette et ses malformations, articulations 
temporo-maxillaire et ses déviations) nous con- 
sidérons la tête comme un corps situé dans l’espace 
et nous l’examinons suivant les trois directions : 
longueur, largeur, hauteur, qui'servent aux anthro- 
pologistes pour définir les types en crassiforme, 
latiforme et longiforme. 

29. Dans les limites de la cavité buccale (dents et 
leurs malpositions, alvéoles et leurs malformations, 
arcades et leurs malocelusions) nous considérons le 
système dentaire comme une figure géométrique 
(parabole) et nous disons que les déviations se font : 


(a) En dehors ou en dedans de cette courbe 
parabolique, vers le vestibule (mouvement vesti- 
bulaire), vers la langue ou le palais (mouvement 
lingual). 

(b) Sur cette courbe, vers un point médian 
mouvement mésial, à lopposé de ce point 
mouvement distal). 

(c) Au-dessus ou au-dessous de cette courbe 
mouvement vertical ou occlusal). 

Par conséquent une terminologie logique devra 
étre anthropologique pour les malformations du 
squelette et les déviations de l'artieulation tem- 
poro-maxillaire ; elle devra être ‘parabolique ? 

(passez-nous l’expression) pour les malpositions 
dentaires, les malformations alvéolaires et les 
malocclusions. i 

Cette terminologie E done sur trois 
éléments fondamentaux : 

A. La distinction anatomique de la portion 
squelettique, de l’articulation temporo-maxillaire, 
des dents, des alveoles et de l’occlusion. 

B. La méthode “ parabolique ” pour les parties 
incluses dans la cavité buccale et qui relèvent de 
l'orthodontie. 

C. La méthode des trois diamétres pour les 
parties situées au dehors de la cavité buccale et 
qui relévent de l'orthopédie faciale. 


L'élément (A) va nous donner tous les radicaux : 


Gnathisme pour la portion squelettique ou 
basilaire des máchoires. 

Glissement pour larticulation ‚temporo-maxil- 
laire. 

Alveolisme pour la portion alvéolaire. 
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Malocclusion pour les arcades. | 
Rotation, gression, version, pour les dents. 


L'élément (B) va nous donner tous les préfixes 
de l'orthodontie : 


Mesio, disto : si sur la parabole il y a un mouve- 
ment mésial ou distal vers le point mésial ou à 
l’oppose de ce point. 

Vestibulo, linguo : si, en dehors ou en dedans de 
la parabole, il y a mouvements vers le vestibule 
ou vers le palais ou la langue. 

Hyper, sur ou e; hypo ou in: s'il y a mouve- 
ment au-dessus de la parabole ou au-dessous. 

L'élément (C) va nous donner tous les préfixes 


‘de l'orthodontie dento-faciale : 


Pro, rétro : dans la direction antéro-postérieure 
ou sagittale. 

Latéro-hyper, latéro-hypo : dans la direction 
transversale ou frontale. 

Vertico-hyper, vertico-hypo : 
verticale. 

Nous pensons devoir ajouter a l'élément (A) du 
tableau preconise par les membres de la com- 
mission de la Société d'Odontologie, et d’accord 
avec eux, le radical parabolisme pour les anomalies 
de forme de l’arcade, les préfixes hyper et hypo 
servent à déterminer la déformation de la parabole 
soit par excés, soit par insuffisance d'ouverture ou 
de fermeture ; et si l'on veut plus de précision, on 
peut localiser exactement la déviation en ajoutant : 
inter-prémolaire ou inter-molaires, ete." (Voir 
tableau.) 


dans la direction 


CLASSIFICATIONS 
BASES ET PRINCIPES 


Si nous avons remarqué dans l'exposé historique 
combien les classifications étaient nombreuses et 
dissemblables, nous en trouvons l'explication dans 
le nombre infini et la complexité des faits cliniques 
que nous rencontrons en orthopédie dento-faciales. 

La plupart des classifications proposées sont 
insuffisantes parce qu'elles ne permettent pas le 
groupement intégral de tous les faits cliniques. 

Les critéres employés ne permettent en général 
que le classement de certaines espéces d'anomalies 
dont l’ordonnancement se fait sans ordre taxi- 
nomique préétabli. 

Toute la diffieulté d'établir une classification 
réside dans le choix d’un critère et d'un ordre 
taxinomique. Cette difficulté est particulierement 
accrue pour nous qui avons à classer des faits dont 
nous connaissons mal l'origine et l'évolution. 


Il est évident que nous avons des connaissances | 


beaucoup plüs vastes sur la réduction des mal- 
positions et la correction des malformations dento- 
maxillo-faciales, que sur leur étiologie et leur 
pathogénie. Nous possédons enfin des connais- 


sances étendues sur l'anatomie et la physiologie 


dento-maxillo-faciale. Il n'est pas étonnant, dans 
ces conditions, que les classificateurs aient choisi 
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des critères anatomiques qu'ils classèrent suivant 
une pensée utilitaire thérapeutique. 

Est-ce suffisant ? Nous répondons non. 

Toute science qui se développe nécessite à un 
moment donné le groupement, la coordination et 
le classement des phénomènes dont l’étude est son 
objet. Elle a besoin d'une classification pour 
progresser, parce que la classification soulève 
d'importantes questions et problémes dont elle 
provoque et prépare la solution. 

Notre science n'échappe pas à cette régle. . C'est 
par le classement des divers procédés employés au 
redressement des dents, que nos méthodes théra- 
peutiques se sont dégagées du bagage alourdissant 
qu'était pour elles le formidable arsenal d'appareils 
orthopédiques. ; 

Le débutant trouvait diffieilement sa voie tant 
le chemin était encombré d'appareils divers 
destinés à uhe méme fin, le plus souvent s'il 
n'était rebuté dés le début il cherchait à dégager 
du chaos quelque idée, et créait à son tour un 
nouvel appareil. L'ordre et la méthode ont fait 
table rase des procédés désuets, et aujourd'hui 
l'étudiant voit clair, il saisit rapidement la manière 
d'atteindre le but qu'il se propose, il ne s'égare plus 
en chemin parce qu'il n'étudie qu'un systéme dont 
les applications sont nettement établies. Ainsi 
débarrassée l’orthopedie dento-faciale a fait de 
nombreux et enthousiastes adeptes dans ces 
derniéres années. Mis à la portée de tous les 
praticiens son évolution a pris une allure verti- 
gineuse, tandis qu'elle se vulgarisait dans le grand 
publie qui bénéficie journellement de ses bienfaits. 
L'évolution et l'extension du traitement orthopé- 
dique est actuellement favorisée, parce que tous 
les praticiens peuvent apporter leur pierre à 
l'édifiee commun, alors que jadis ce n'était là que 
le privilége de quelques-uns. 

Nos connaissances anatomiques, anthropolo- 
giques et esthétiques nous permettent de juger de 
l'importance d'une déviation et des progrés de sa 
correction, elles doivent nous fournir les éléments 
indispensables à l'établissement d'un diagnostie 
précis par des mensurations. 

Nos connaissances physiologiques ont besoin de 
se développer; le mécanisme dentaire humain a 
fait l'objet d'études et de recherches fort intéres- 
santes, celles de Bonwill, Walcker,'* Campion,”” 
Bennett, ? Gysi,?, Prothero,? Balkwill,! Con- 
stant,’ Christensen,’ ont eu une heureuse réper- 
eussion sur l'évolution de la prothése.* 

D'autres auteurs, comme J. B. Davenport,?? 
C. Godon, G. Villain,8? Sim Wallace,? ont 
étudié les lois mécaniques qui régissent la constitu- 


* Gi le probléme de l'articulation n'est pas résolu dans 
le sens recherché par ces auteurs mais plutót dans celui 
préconisé par G. Villain ® et dont Ruppe*? a réalisé la 
premiére application pratique, leurs travaux néanmoins 
auront largement contribué à sa solution. 
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tion du système dentaire, ou qui favorisent son 
rétablissement lorsque l’équilibre des forces con- 
courant à son maintien a été rompu. 

L'auteur de ce rapport a démontré #: 1°, 
l'importance de la variation des mouvements 
mandibulaires individuels et de l'amplitude pro- 
portionnelle de chacun d'eux dans l'établissement 
et le maintien de la forme individuelle de l'arcade ; 
2^, que ces mouvements ont eux-mémes une 
corrélation avec la passe du condyle, la forme des 
cuspides des dents, la direction et la situation ou 
la distribution des dents suivant des courbes 
frontales et sagittales appropriées. 

Tous ces éléments jouent un róle considérable 
dans l'établissement de certaines déviations, leur 
importance ne doit pas nous échapper tant au 
point de vue prophylactique, qu’a celui du 
maintien du résultat acquis aprés intervention 
orthopédique. Sim Wallace 5 a magistralement 
démontré la valeur du genre de nutrition comme 
élément prophylactique ou déterminant des mal- 
positions dentaires, nous nous proposons, dans 
une étude présentée à cette section du Congrés,?! de 
démontrer les conséquences orthopédiques des varia- 
tions du mécanisme dentaire humain dans son en- 
semble ou ses particularités et de la nécessité d'appro- 
fondir nos connaissances sur la physiologie dentaire 
et ses rapports avec l'orthopédie dento-faciale. 

Si l'étude de la physiologie dentaire, à notre 
point de vue spécial, nous ouvre des horizons 
nouveaux à explorer, la pathogénie, hélas, n'a fait 
dans notre science que peu de progrés; enfin au 
point de vue prophylactique nous savons moins 
encore, et rien de tout cela ne saurait surprendre, 
si lon songe à notre jignorance de l'étiologie 
des déviations. En résumé nos connaissances 
spéciales se sont surtout développées au point de 
vue thérapeutique et pas ou peu au point de vue 
étiologique. 

Or, nous remarquons que la partie la plus 
développée de notre science est précisément celle 
qui inspira l’idée utilitaire à presque tous les 
classificateurs. 

Si la thérapeutique, c’est-à-dire l’orthopédie, a 
rendu de grands services dans la correction des 
déviations, alors même que celles-ci étaient classées 
d’une manière que nous avons dite insuffisante, il 
est évident qu’une classification complète et 
surtout universelle favoriserait encore la dé- 
veloppement de cette partie de notre science; 
mais d'autre part l'étiologie nous est peu connue 
et si, comme nous l'avons vu, la classification 
favorise l’évolution d'une science, il semble 
nécessaire de rechercher le moyen d'établir une 
classification étiologique, afin de favoriser le 
développement indispensable de cette partie. 

Corriger est bien, mais éviter est mieux, et nous 
ne saurons éviter les déviations que lorsque nous 
en connaitrons les causes. 

Pouvons-nous dans une méme classification 
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renfermer ces avantages étiologiques et théra- 
peutiques ? Le but utilitaire est différent ; y a-t- 
il nécessité d’autre part à n’avoir qu’une classifica- 
tion au point de vue didactique ? Toutes deux 
répondent à un but dissemblable mais également 
utile ; nous allons chercher à dégager leur valeur 
réciproque. 


CLASSIFICATION THÉRAPEUTIQUE OU 
ORTHOPÉDIQUE 


De Fétude des rapports réciproques ou avec 
leurs voisins des divers éléments constituant notre 
champ d'action en orthopédie dento-faciale, nous 
avons trouvé les éléments nécessaires à la constitu- 
tion de la terminologie qui précède : radicaux et 
préfixes, les premiers appliqués aux genres de 
malpositions ou malformations, les seconds à la 
direction de la déviation. 

Le genre de malposition nous indique le mouve- 
ment que nous devons provoquer pour la réduire. 
La direction de la déviation sert à nous guider dans 
la direction à donner aux mouvements ou à la 
force pour amener la réduction. 

Du mouvement que nous devons faire exécuter 
à l'organe dépend le choix du point d'application 
de la force sur cet organe. La direction de la 
force à exercer nous guide dans la recherche de 
son point d'appui. 

Enfin la neutralisation des mouvements et des 
forces sert à maintenir l'organe déplacé dans la 
position acquise : 

RAPPORTS 


Direction de la déviation 
(préfixe) 


genre de la déviation 
(radical) 
| 


mouvement direction du mouvement 


ou force 
Point d'application point d'appui 


de la force de la force 


| | 


neutralisation. 


Ce sont là tous les éléments orthopédiques qui 
nous sont nécessaires, ils renferment le diagnostic 
et le traitement (réduction et rétention). 

Le traitement orthopedique nécessite tout 
d'abord une compréhension exacte de l'anomalie 
à traiter et pour cela un diagnostic précis. Pour 
diagnostiquer un cas nous avons recours à la 
méthode des rapports, pour l'énoncer nous avons 
élaboré une terminologie ; mais cela est-il suffisant 
au point de vue didactique ? Pour indiquer la 
méthode du traitement orthopédique il est indis- 
pensable de grouper les différentes espéces d'ano- 
malies suivant leurs analogies thérapeutiques ; 
toute autre méthode de classement oblige à des 
répétitions fastidieuses. 
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C'est ainsi par exemple que le traitement 
orthopédique des anomalies, reconnaissant pour 
cause la rétention prolongée d'une dent temporaire, 
varie suivant le genre d'anomalie qui en résulte : 
anomalie de siège, gression ; anomalie de direction, 
version, rotation ; anomalie de rapport antagoniste, 
malocclusion. 

Au point de vue thérapeutique au contraire 
toutes les anomalies de direction par version sont 
réduites par le méme procédé : mouvement axial 
horizontal, quelle que soit la cause determinante de 
l'anomalie. 

De méme: toute anomalie de direction par 
rotation est réduite par un mouvement axial vertical. 

Toute anomalie de siège par gression est réduite 
par un mouvement rectiligne. 

Les malocclusions empruntent la force inter- 
maxillaire. 

Pour les gnathismes nous utilisons. des appareils 
à forces extra-buccales. 

Pour les glissements mandibulaires des plans 
inclinés. 

Il nous semble done logique de grouper les 
anomalies justiciables du traitement orthopédique 
suivant leurs analogies thérapeutiques, et cela nous 
parait d'autant plus avantageux que cet ordre 
thérapeutique correspond à l'ordre anatomique et 
géométrique que nous avons utilisé pour élaborer 
la terminologie. 

Ce procédé a l'avantage de permettre un groupe- 
ment coordonné de tous les éléments dont nous 
avons besoin au point de vue purement ortho- 
pédique. 


ELEMENTS ORTHOPÉDIQUES 


Réduction Neutralisation 


Point Rétention 


Classif. Terminologie | Mouvt|Force| Point 
d'appl.|d'appui 


L'importance clinique et didactique d'un tel 
groupement ne saurait échapper à personne, il 
suffit pour s'en convaincre de jeter un coup d'oeil 
en arrière. Méditons ce qu'une telle méthode, 
quoique réduite aux malocclusions, a permis à 
Angle de réaliser: il a fait jaillir sur nous une 
lumineuse clarté et nul ne saurait contester les 
merveilleux progrès qui en résultèrent. La pro- 
fession toute entiére est redevable à Angle de 
l'essor pris par l'orthopédie dentaire depuis 1900. 

Pour rendre la classification orthopédique suffi- 
samment maniable et logique nous avons choisi 
comme critere les rapports anatomiques des 
différentes parties constituant le systeme dentaire. 
Ces rapports ont ensuite été classés suivant un 
ordre taxinomique de complexité ascendante. 

Nous résumons ainsi les principes sur lesquels 
repose cette classification : criteres anatomiques 
destinés à grouper les déviations suivant un ordre 
de complexité ascendante dans une pensée utili- 
taire thérapeutique. 
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Nous proposons la classification orthopédique 
que l'auteur de ce rapport a soumis à la Société 
d'Odontologie, 1908, et au Congres de Berlin, 1909, 
légérement modifiée. (Voir tableau.) 


CLASSIFICATION ÉTIOLOGIQUE 


La classification thérapeutique ou orthopédique 
des déviations dento-maxillo-faciales que nous 
venons d'établir est susceptible de favoriser le 
développement des méthodes orthopédiques ; elle 
répond donc à un but précis et déterminé, car trop 
souvent encore, hélas, lorsqu'on nous améne un 
enfant la déviation a fait son ceuvre ; à ce moment 
la malposition est acquise, la suppression de la 
cause initiale, en supposant que nous puissions la 
déterminer, ne saurait amener une modification 
appreciable. Les forces sont modifiées dans leur 
direction et dans leur intensité, d'autres apparais- 
sent afin de solliciter les divers éléments constituant 
le systéme dentaire conformément aux nouvelles 
conditions établies entre eux, et d'en maintenir 
l'équilibre. 

Savoir corriger des malpositions ou des malfor- 
mations c’est grandir le prestige de notre profes- 
sion, mais ''noblesse oblige," et si l'orthopédie 
peut étre considérée comme un fleuron ajouté à 
notre couronne professionnelle, elle nous a crée un 
impérieux devoir, celui de rechercher les moyens 
propres à éviter les déviations. ` ` 

Gráce à la propagande de nos comités profes- 
sionnels nationaux et internationaux, lhygiéne 
dentaire s'introduit progressivement dans les 
masses, son importance n'échappe plus aux gens 
instruits, certains gouvernements se sont honorés 
en favorisant sa propagation, ce sont les sages. 
Grâce aux efforts de tous, le chirurgien-dentiste ne 
sera plus appelé pour intervenir seulement, les 
enfants nous seront confiés dès le plus jeune âge 
et notre devoir sera non plus de guérir mais de 
prévenir. 

Pour prévenir une anomalie il faut connaître le 
mécanisme susceptible de l’engendrer, il faut 
suivre dans leurs différentes étapes les voies et 
moyens qui favorisent son développement, il faut 
ainsi remonter jusqu’à la source de production 
pour découvrir la cause initiale. 

Etiologie et marche sont indispensables à l’étude 
de toute maladie, elles le sont autant à l’étude des 
anomalies qui nous intéressent et si jusqu’à présent 
l'étiologie n’a que peu progressé, c'est parce que 
les orthopédistes se sont laissés hypnotisés par les 
résultats merveilleux qu'ils doivent aux moyens 
mécaniques empruntés pour la réduction des 
anomalies. 

Si cependant nous envisageons les résultats 
éloignés de nos interventions, nous constatons 
qu’ils sont trop souvent encore moins satisfaisants ; 
toute anomalie objectivement similaire est soumise 
au même traitement et la réduction est toujours 
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obtenue, mais, 1°, cette réduction n’est pas obtenue 
aussi facilement dans tous les cas ; 2°, la rétention 
est plus longue et plus difficile dans certains cas. 

Pourquoi la marche du traitement n'est-elle 
pas la méme? Quelle est la cause de ces résultats 
semblables à l'examen superficiel, mais dissem- 
blablessi on l'approfondit?  Seulela clinique peut 
nous l’enseigner. 

Personnellement ?* nous avons constaté l'impor- 
tance de rechercher à établir dans toute interven- 
tion orthopédique la forme particuliére de l’arcade 
dentaire harmonisée aux cuspides, aux mouve- 
ments mandibulaires et à tout le mécanisme 
dentaire individuel en général, pour abréger le 
traitement et surtout pour contribuer au maintien 
intégral et facile aprés réduction. 

La nécessité du rétablissement de l’occlusion 
normale pour maintenir un cas traité dans la 
position acquise ne fut-elle pas une révélation il y 
a peu d'années ? 

Nous avons obtenu de beaux résultats au point de 
vue thérapeutique, mais ils sont inégaux parce que 
dans le traitement nous ne tenons pas suffisamment 
compte de l'évolution pathogénique du cas, et 
nous cherchons à corriger sans supprimer toutes 
les causes ; leur travail contrarie le nótre, l'annihile 
parfois ; la clinique en nous apprenant la marche 
d'une déviation nous révélera celle de son traite- 
ment. 

Avons-nous suffisamment recherché les causes 
psychologiques prédisposant aux malpositions ? 
Avons-nous dégagé la valeur du  coéfficient 
hérédité ? 

Les causes anatomo-pathologiques et patho- 
logiques ne sont pas beaucoup mieux connues. 

Ce qui nous manque actuellement ce ne sont 
pas les faits mais leur étude clinique intégrale ; 
nous savons poser le diagnostic d'une anomalie 
nettement établie, mais nous ne savons pas ou 
nous savons mal diagnostiquer un cas en voie 
d'évolution, parce que les signes objectifs ne nous 
sont pas encore suffisamment perceptibles, alors 
que les autres signes nous sont inconnus. 

Il parait donc rationnel d'établir une classifica- 
tion qui provoque la recherche des causés, leur 
enchainement, leur évolution ainsi que celle de la 
déviation ; elle nous guidera dans la correction des 
déviations dento-maxillo-faciales, et ce qui est 
mieux encore, dans leur prophylaxie. 

Nous placant au point de vue utilitaire prophy- 
lactique, nous proposons une classification des 
causes, capables d'engendrer les déviations qui 
intéressent l'odontologiste, susceptibles de favo- 
riser le groupement des anomalies dento-maxillo- 
faciales suivant leurs affinités étiologiques et leurs 
qualités pathogéniques. (Voir tableau.) 

Cértes le plan de classification étiologique que 
nous proposons est loin de nous satisfaire, il n'a 
pour but que de provoquer l’éclosion de recherches 
étiologiques, ce n'est qu'au fur et à mesure que 
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des éléments nouveaux entreront dans le domaine 
de nos connaissances que nous pourrons les 
condenser et les grouper dans une classification 
étiologique, à laquelle on pourra alors donner 
l’ordre de progression dont elle ne peut disposer 
actuellement, faute de faits cliniques suffisamment 
étudiés et nombreux. 


* 
xK k 


Est-il désirable d'établir ainsi deux classifica- 
tions? Leur fusion serait souhaitable, mais nous 
ne voyons pas actuellement la possibilité ni les 
moyens de la réaliser. 

Nous reconnaissons des causes dissemblables à 
une méme anomalie et cette anomalie nous la 
réduisons toujours de méme facon. 

Etant donné ces conditions, il semble que vouloir 
dans une méme classification faire entrer les 
éléments utiles composant chacune des classifica- 
tions étiologiques et thérapeutiques  risquerait 
d'alourdir la classification unique résultant de 
cette fusion et de la rendre moins maniable, moins 
élastique et partant moins fructueuse. 

Que pourrait comprendre un étudiant au classe- 
ment d'une méme anomalie, bien. précise par ses 
symptómes, dans plusieurs groupes ou classes 
répondant à des causes fort dissemblables ? 

Nous plaçant au point de vue utilitaire didac- 
tique, il nous semble que chacune de ces classifica- 
tions, prise isolément, éclaire plus rapidement et 
mieux le jugement des étudiants. La classification 
étiologique doit, en leur indiquant l'origine et le 
mécanisme d'une anomalie, leur faciliter le moyen 
de la dépister et de l'éviter, alors que de la classifi- 
cation orthopédique ils doivent dégager la conduite 
du traitement destiné à réduire cette anomalie 
quand elle se présente. 

Lorsque plus tard nous aurons acquis sur 
létiologie et l'évolution des anomalies, les con- 
naissanees qui nous font défaut actuellement, et 
méme au fur et à mesure que se développeront ces 
connaissanees, nous modifierons certainement nos 
méthodes de traitement: nous arriverons, sans 
doute, par une attention soutenue, à dépister 
certaines anomalies avant leur éclosion et par 
suite à réduire le nombre de nos interventions, 
nous appliquerons à certaines anomalies des 
méthodes de traitement précoce évitant ainsi la 
complexité de nombreux cas, ce qui facilitera 
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notre táche orthopedique ; familiarises avec la 
marche des autres anomalies, nous pourrons sans 
doute appliquer des méthodes de traitement 
appropriées à leur mode de développement. 

Nos classifications devront suivre cette évolution 
et nous pourrons un jour concevoir une classifica- 
tion unique, dont le but utilitaire ne sera pas le 
développement d'une partie déterminée, mais 
celui de toute notre science dans son ensemble. 


CONCLUSIONS 


Arrivés au terme de notre travail nous le 
résumons en ces conclusions : 

La terminologie et la classification des déviations 
dento-maxillo-faciales doivent être universelles 
afin de remplir utilement leur rôle dans la science 
dont elles émanent et qu'elles sont destinées à 
servir. 

La terminologie doit étre simple et maniable, 
afin de se préter à toutes les exigences de la 
description clinique. d'un cas, qui, quelle que soit 
sa complexité, doit étre énoncé clairement et 
aisément. Il faut pour cela des termes concis qui 
eonstituent la définition d'un fait nettement 
délimité. 

La classification doit étre suffisamment souple 
pour renfermer tous les cas cliniques qui se pré- 
sentent à nous. Mais ces cas doivent étre groupés 
suivant leur degré d'affinité dans un ordre déter- 
mine par les caractères génériques et dominateurs 
des faits étudiés. Elle doit faciliter. l'analyse 
complete d'un cas (évolutions pathologique et 
thérapeutique) et en retracer tous les stades. Une 
classification est avant tout perfectible, car elle - 
doit suivre la science dont elle émane et en 
faciliter le développement ; mais tous les efforts 
destinés à la perfectionner doivent être con- 
vergents, chacun doit apporter sa pierre à l'édifice 
et non travailler pour soi, si l'on veut aboutir à 
une solution progressive, étant donné qu'il ne 
saurait en être de définitive. | 

C'est inspiré de ces idées et aprés avoir fait une 
étude approfondie, que nous croyons complete, de 
tous les travaux se rapportant à la terminologie 
et à la classification des déviations dento-maxillo- 
faciales, que nous avons entrepris ce rapport; il 
nous a conduit à l'adoption des tableaux ci-joints 
que nous soumettons à l'appréciation des membres 
du VI? Congrés Dentaire International. 
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TERMINOLOGIE ORTHOPÉDIQUE DENTO-FACIALE 


r pro 
rétro 
j m. A latéro-hyper 
portion basilaire Gnathisme EE ES 
(malformations) : 
vertico-hyper 
ORTHOPÉDIE ret e eg vertico-hypo 
DENTO-MAXILLAIRE pro 
articulation temporo- Gli rétro 
maxillaire Lage latéro 4 BIC he 
(déviations) droit 
mésiale s'écrit: vestibulaire vestibulaire 
dd ibas distale normale ' linguale 
(rapports d'engréne- - Malocclusion vestibulaire normale mésiale m 
ment anormaux) linguale mésiale distale? ' ^ 


inocclusion 


verticale ou occlusale > 
surocclusion 


ARCADE Y hyper \ à spécifier : inter-prémolaires, 
(malformation) J Parabolisme kën } EE EE etc. 
Version 
(Mouvement axialou | yestibulo 
d'inclinaison | linguo à spécifier: coronaire, radiculaire, 
autour d'un axe | mésio corono-radiculaire * 
horizontal passant | disto 
par un point quel- 
conque de la dent) 
Rotation à tibul mésio et disto s'appliquent à 
ORTHODONTIE (Mouvement ` axial | mésio line ewe l'angle de la dent qui est 
DENTS autour d'un axe Rens le plus dévié; vestibulo 
(malpositions) vertical passant | disto { vestibulo | et linguo indiquent la 
par un point quel- \ linguo direction du déplacement. 
conque de la dent) 
Gression vestibulo 
(Mouvement recti. | linguo 
ligne de la dent | mésio 
entière parallèle- } disto 
ment à l'axe nor- hyper 
mal des autres hypo 
dents) | ^ 
vestibulo 
á linguo 
ALVÉOLES "Yat si à spécifier: par version 
(malformations) } RT disto- 3 Tur CREAR GE 
hyper 
hypo 


* La version sera radiculo-coronaire si l'inclinaison se fait autour d'un axe horizontal passant, par exemple, à l'union 
du quart supérieur et des trois quarts inférieurs de la dent. Dans ce cas nous constatons un déplacement en sens 
inverse de chaque extrémité de la dent. 


CLASSIFICATION THÉRAPEUTIQUE op ORTHOPÉDIQUE 
DES DEVIATIONS DENTO-MAXILLO-FACIALES 


ler Groupe : Anomalies de forme des arcades. 
dents 2e Groupe: Anomalies de direction des dents: 
(a) par version ; (5) par rotation. 


CLASSE I 


Rapports anormaux : 


d 
Se 3° Groupe: Anomalies de siége des dents, 

c II ler Groupe: Anomalies des rapports mésio-distaux. 
BR arcade supérieure 2° Groupe: Anomalies des rapports linguo-vesti- 

ORTHODONTIE Rapports anormaux : ——ZáÀ——rf———- bulaires. 
arcade inférieure | 3e Groupe: Anomalies des rapports occlusaux 

(verticaux). 

ler Groupe: Anomalies des rapports de l'arcade 
CrassE III avec le maxillaire, l’occlusion étant 

arcades normale. 


2e Groupe: Anomalies des rapports de l'arcade 
avec le maxillaire, l’occlusion étant 
anormale. 


Rapports anormaux: ————— 
PP maxillaires 
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CLASSIFICATION THÉRAPEUTIQUE ou ORTHOPÉDIQUE—suite 


CLASSEI ue 
ne 1er Groupe : uni-maxillaire. 
a Dt 2e Groupe: bi-maxillaires. 
ORTHOPÉDIE (düs à une malformation) 
DENTO-MAXILLAIRE | CLASSE II 
mandibule 


Rapports anormaux : ,—————— 
PP face et crâne 


(dûs à des déviations). 


CLASSIFICATION DES CAUSES 


SUSCEPTIBLES D'ENGENDRER DES DÉVIATIONS OU DES DÉFORMATIONS DENTO-MAXILLO-FACIALES 
JUSTICIABLES DE L'ORTHOPÉDIE 


Psychologiques : Mœurs, coutumes (usage des têtines, mutilations). 


2 Constitutionnelles 
HEREDITATRES Pathologiques : generales. 
Tares hereditaires locales. 
générales. 
Pouddu anos proximales (malformations osseuses). 
Déviations morphologique pies (anomalies de forme, de nombre, 
rein anormal, migrations, réunion anor- 
CAUSE anu ÊTES ein Pide m aa 
ysiologiques : enerales (mode de nutrition 
PREDISPOSANTES Nutrition étés (mouvements mandibulaires, action 
INDIVIDUELLES ES 
Physiologico-pathologiques : f(chute. précoce, éruption tardive, rétention 
Anomalies d’eruption a prolongée). 
générales (maladies infantiles, rachitisme 
Pathologiques : sat Marian). 
Af Ud caa bid proximales (végétations adénoides). 
AA locales (perte des dents par caries ou 
extractions). 
Constitutionnelles générales gradum po anormale des 
Physiologiques : eer forces musculaires). 
CAUSES Alimentation locales (insuffisance d'usage ou non-usage). 
EFFICIENTES 
Physiologico-pathologiques. 
Pathologiques. 
CAUSES Habitudes vicieuses. 
OCCASIONNELLES Traumatismes. 
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REPORT ON 


THE PROBLEM OF RETENTION WITH A VIEW TO 
PERMANENCE OF RESULT AND MINIMUM 
OF DANGER 


By GEORGE NORTHCROFT, L.D.S. Exc., D.D.S. Micu. 


THE words used for the title of this Report, while 
obviously trying to limit the writer’s excursions 
into the unknown, really cover the whole theory 
and practice of this most difficult subject. | Norman 
Kingsley called retention the fundamental prob- 
lem of orthodontia. The permanent maintenance 
of moved teeth in their new positions unsupported 
without having damaged these teeth or their 
surrounding structures is indeed the essence of 
orthodonties, and is of all branches of that science 
the most neglected and least understood. 

It is presumed that the propounders of this 
problem were aware of its elusiveness, and of the 
pitfalls that lie in the way of collating all that has 
been said on the subject up to the present time. 
They doubtless hoped that the discussion of such a 
subject by an international audience might throw 
new light on old problems, and point the way to 
the conquest of their acknowledged difficulties. 
Fortunately for the writer this Report is only 
supposed to represent, as far as possible, the state 
of knowledge and practice of our profession up to 
date, and it is specifically requested that known 
facts only should be dealt with, and speculation 
avoided. . 

One difficulty that faces us when studying this 
problem, apart from theoretical considerations, is 
that human nature is what it is, and men do not 
like to acknowledge failure, and from this one 
fact progress is delayed. It is forgotten ‘ how 
far high failure overleaps the bounds of low 
successes,” and had failures to retain accom- 
plished tooth movements by accepted methods 
been more boldly acknowledged, knowledge of real 
worth for the benefit of humanity and of the pro- 
fession would have been more quickly gained. 
When reading some textbooks and articles one 
might be led to imagine that failure was a thing 
undreamed of, and never encountered. 

. Why is the whole trend of modern orthodontics 
towards early treatment ? Because of the un- 
acknowledged failures of the past that have 
occurred in cases of more advanced age, and in 
consequence of an examination into some of the 
reasons of these failures. It has been recognized 
that treatment should stimulate normal physio- 
logical. growth at a period when development 


is most active, and which cannot take place 
in later life. Failures in retention are of course 
implied, for it is on the capability of the moved 
teeth to remain in their new positions unsup- 
ported that the whole success of any treatment 
depends. 

Statements should not be accepted as scientific 
unless unanswerably backed up by incontro- 
vertible facts and statistics, and definite statistics 
of retention are entirely wanting as far as can be 
discovered. Men have been content to listen to 
generalities and possibilities without acquiring a 
knowledge of certainties. It is only by an 
exhibition of the truly scientific spirit which moves 
men to record negative as well as positive results 
that the profession at large will be definitely able 
to judge of the reasonableness of a certain line of 
treatment, otherwise we slip back into the old rut 
of experiment and disastrous empiricism. Just as 
the technical details of curative measures against 
caries have, until comparatively recently, absorbed 
the attention of the profession to the exclusion of 
prevention, so the stage in orthodonties has been 
reached when technical perfection in moving teeth 
has been very nearly attained, while the factors 
which contribute to successful retention have 
received but scant attention. 

One must confess with regret that one of the 
causes of this state of affairs has been the enthusiasm 
with which the profession has taken up the simple 
classification adopted by Angle, which every one 
now acknowledges lays an excellent technical 
foundation for tooth movement, but leaves out of 
consideration all those immensely important 
etiological factors affecting development, and 
which does not hold constantly before the eyes of 
the practitioner the reason why the teeth, or 
teeth and arches, or arches and jaws, are ab- 
normally placed. The Angle classification has 
put back the hands of the clock of progress as far 
as retention is concerned. 

The reason why we get successes in retention is 
because, consciously or not, we have overcome the 
group of factors which caused the trouble. Why 
we get failures is because we have looked on Class 
I, II, or III as so many concrete facts, forgetting 
that Class I, II, or III may be described as the 


380 


expression of a variety of factors acting singly orin 
. groups, and that to accomplish permanent natural 
retention we must break down the resistance of all 
antagonistie factors in every group. Angle states 
that correction would be futile without a removal 
of the cause: this implies its successful recognition 
and is a matter of extreme uncertainty at times. 
Therefore as long as etiological problems remain 
unsolved, so long will our retention of cases involv- 
ing these problems remain guesswork. 

Having acknowledged the general indefiniteness 
of the present condition of retention, we will con- 
sider the lines on which an inquiry may be con- 
ducted to elucidate the problems which so often 
hamper us in making our results ** permanent with 
a minimum of danger." 

Retention is effected by the local mechanical 
promotion of the permanent establishment of a 
stable equilibrium between the forces acting on 
the teeth, arches, and jaws, and by the elimination 
of those local and general influences affecting the 
teeth or jaws which tend to cause a return to its 
original condition of a corrected malocclusion. 

The first principle to be observed is undoubtedly 
the establishment of a natural equilibrium between 
the local forces which act on the teeth, arches, 
and jaws, so that no one element acts in such an 
overpowering manner as to make possible, even 
in a slight degree, a return to the abnormal. 

_ As an example of what is meant by the elimina- 
tion of general influences, take mouth breathing. 
If it is rightly considered one of the prime factors 
in the causation of contracted dental arches, then 
the solution of the problem of maintenance of the 
expanded arch is not only the local mechanical 
holding of the teeth until the alveolus becomes 
consolidated, not only the establishment of fully 
patent nasal passages, but an insistence on absolute 
cessation of mouth breathing. Leave that alone 
and our unaided mechanical retention is found 
hopelessly inadequate. 

For the sake of effecting a continuity in the 
study of this subject, the following three cardinal 
points, that Case presented in a paper at St. Louis 
in 1904 on “ The Principles and Technie of 
Retention in Orthodontia," will be discussed, 
dealing as little as possible with actual technique, 
this side of the subject being outside the present 
reference. "These points are : 


(1) Influences of inheritance. 

(2) Influence of physical relations before 
and after correction. 

(3) Principles of retaining appliances and 
technique of construction and application. 


Without overloading this Report with the pros 
and cons of the possibilities of the inheritance of 
‚dental deformities, it should be stated that Case 
claimed that the tendency to return to the in- 
herited abnormal is so strong as Lo require per- 
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manent retention. He seems to think that all 
conditions can be inherited, from single mal- 
turned incisors to excessive protrusions and 
retrusions, but only one form of permanent 
artificial retention, that relating to separated 
upper centrals, is mentioned, which certainly has 


not proved an unmixed blessing in the writer's 


practice. 

If treatment is undertaken under such eircum- 
stances, in the manner suggested, we certainly 
have a questionably permanent result with a 
maximum of danger, for Case himself quotes 
Kingsley as saying years before, in “ Oral De- 
formities," ** The wearing of retaining plates, as 
well as other fixtures upon the teeth, is undesirable 
and objectionable. They are an evil, necessary 
in some cases, but to be avoided as much as 
possible." 

R. Dunn in 1910 says, “ Disintegration will 
oceur in some cases regardless of all due vigilance." 
This in his opinion should not, however, be a 
reason for abandoning treatment. 

It has therefore to be decided, actuarially, so 
to speak, between the chances of life of a denture, 
where the incidence of caries or periodontal disease 
is due to malocclusion, left untreated, plus other 
causes, and where the incidence of caries or 
periodontal disease is due to orthodontic treat- 
ment, plus the same other causes, but which in 
this case diminishes in proportion to the normality 
of the occlusion obtained. The decision must 
depend on the extent to which these diseases are 
allowed to affect the denture in either case. 

Martin Dewey in 1909 published a series of 
papers entitled ** Some Principles of Retention in 
Orthodontia.” He maintained at that time that 
the Angle Classification was perfect, and the posi- 
tion of the first molars would always remain the 
true basis of classification, and belittled the 
influence of heredity. 

If inherited malformations are accepted, how- 

ever, they are admittedly rare, and only need to be 
mentioned before passing to the second and more 
important division of the subject. 
In considering retention, Case saw clearly that 
thé influence of physical relations before treatment 
had to be taken into consideration, as well as those 
present afterwards. The one comprises all those 
etiological factors which affect the teeth and jaws, 
either normally or abnormally, of which the 
abnormal must be eliminated. The other deals 
with all those factors which it is the function of 
local mechanical retention to overcome. Put in 
this way it will be seen that all those causes which 
have been worked out up to the present time, as 
well as those which may be discovered in the 
future, are included, and so a continuity in the 
study of the subject is made possible. 

Case says further that there are many instances 
of irregularity for which æsthetic relations cannot 
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be perfectly obtained without extraction, nor 
ean that, which it is possible at times to retain 
without extraction, be retained with the same 
assurance of permanence, because of the forceful 
tendencies of crowded buccal teeth to assume 
their former positions. A malocclusion is quite 
as capable of fixing and retaining the relative 
positions of teeth as a normal occlusion when the 
requisite interdigitation of the cusps has been 
attained and an equilibrium established. 

This is a point of view that has been so strenuously 
upheld by J. F. Colyer, only much more dog- 
matically. 

A more detailed way of stating the influence of 
physical relations before and after treatment is 
found in the papers of Martin Dewey, already 
. quoted. He points out that the forces con- 
trolling retention may be divided into natural and 
mechanical (or better, artificial). 

The natural forces that have to be taken into 
consideration, those which produce normal -occlu- 
sion in normal arches and jaws according to race 
type, are: 


(1) Force of incline plane (cusp planes in 
occlusion and articulation of Pullen). 

(2) Harmony in size of arches. 

(3) Normal muscular pressure. 

(4) Normal interproximal contact. 

(5) Normal histological structure. 

(6) Normal atmospheric pressure. 


. To which may be added : 


(7) Normal secretion of ductless glands. 
(8) Normal physiological period of growth. 


The last condition is very much dependent on 
the previous one, only we do not yet know 
definitely what causes or stimulates the eruption of 
the teeth or growth of the jaws, so it seems wiser to 
specify it until a definite pronouncement is forth- 
coming. 

Interproximal contact, however, can only be of 
slight value, if any, as a controlling force in the 
adjustment of normal occlusion, for there are 
many cases (other than specific) of the teeth being 
too small for the jaws, interproximal contact is 
absent, but the relationship of the jaws and teeth 
are otherwise normal. Also, as Sim Wallace has 
pointed out, the first upper molars should come 
into normally developed jaws without proximal 
contact with the second temporary molars. 

All the forces named combine to produce 
* normal function" of the teeth and adjacent 
structures. 

Obviously the converse of some one of these 
general headings includes the familiar habits of 
mouth breathing, thumb, finger, lip, and tongue 
sucking, etc. which have arrested or diverted 
bone growth originally, or minimized the develop- 
mental response to stimulation. 
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Pullen shows that the forces which operate to 
produce malocclusion lie far deeper than the 
faulty interlocking of cusps, which is only symp- 
tomatie of lack of function and maldevelopment. 

It is the persistent abnormality of any of these 
physical relations which makes the permanent 
maintenance of corrected malocclusions im- 
possible. Their perfect balance after correction 
produces that rare condition of unaided natural 
retention described by Isaac Davenport at the 
International Congress, 1909. 

As has been pointed out elsewhere many tooth 
movements are carried out much more rapidly 
than bone and muscle can develop to a com- 
pensating state, and until such growth takes place 
natural retention is not to be expected. 

The normal action of all these ** natural forces," 
with perhaps the exception of interproximal con- 
tact in cases of symmetrical and scientific extrac- 
tion, are necessary for ‘ permanence of result " 
and operate with less than ‘the minimum of 
danger." 

A consideration of ‘The Artificial Forces 
controlling Retention " necessitates the study of 
“The Influences of Physical Relations after 
Correction," and ‘ The Principles of Retaining 
Appliances." 

Artificial methods of retention occupy the same 
relation to the finished case that scaffolding does 
to the completed building, they are necessary to 
steady the teeth while the resistive qualities of 
bone and periodontal membrane are overcome, 
and while awaiting development of bone, muscle, 
and fibrous tissue. 

Retentive forces are operated from fixed or 
removable appliances, and, as Lischer points out, 
must be used to promote maintenance of corrected 


(1) Tooth position. 
(2) Arch form. 
(8) Arch relation. 


The dangers of the various appliances used will 
be discussed first; bearing in mind Kingsley’s 
dictum as to the undesirability of the use of any 
appliance in the mouth, it is clear that the one 
that can be discarded quickest is the one to 
choose. 

Extreme difficulty is experienced in pronounc- 
ing a strictly judicial opinion on such a contro- 
versial subject as fixed versus removable 
appliances, and the same ground will be covered 
by other Reports at further deliberations of this 
Congress. 

Both systems have their place, and the choice 
must often be dictated by what will be the most 
efficient method of “ antagonizing the backward 
tendency of the teeth only " without clamping 
the teeth so firmly as to discourage normal move- 
ment and development, and thereby risking the 
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pathological conditions so often set up by bridge- 
work. 

Caries, directly attributable to it, may occur 
with any appliance. 

Some writers claim that the danger of oral sepsis 
is graver with the use of fixed appliances, while 
others stoutly maintain that gingivitis, the 
recognized initial stage of pyorrhcea, is more often 
present when plates are worn. 

The opinion of the one school may be summed 
up as follows : ; 

Fixed appliances when properly designed are 
so constructed as to exhibit the highest degree of 
efficiency. Any progressive alterations may be 
easily made at the chairside, and individual parts 
abandoned as soon as their action no longer 
becomes necessary. "They are not apt to damage 
the soft tissues; above all they are out of the 
patient's control and must be worn. whereas a 
removable appliance is likely to be forgotten, or 
even lost, with accompanying disaster. 

Against these arguments may be set the danger 
of the cement washing out unnoticed from under 
a band, which can only be met by strict super- 
vision at frequent intervals, a point often neglected 
when patients are allowed to travel without this 
diffieulty being provided for. There is also the 
problem of keeping the teeth dry during cementa- 
tion, a point claimed to be of no importance when 
hydraulic cements are used, but the perfect 
adaptation of the two surfaces must thereby be 
prevented. "The strictest oral hygiene is of the 
greatest importance in any case. 

If one had to rely on one method only one 
could not but choose the fixed appliance as most 
adaptable in the majority of cases, especially when 
rotation and buccal to lingual movements have 
been attempted. On the other hand, where a 
splint is required to supply the space of missing 
temporary teeth for the sake of increased function, 
or a biting plane is continued after treatment, as 
suggested by Rogers, Skogsburg and others, the 
use of removable appliances, whether Jackson's 
design or not, will prove of value. It seems much 
more rational to use biting planes of any descrip- 
tion before other tooth movement is attempted, 
otherwise the retentive force of the interlocking 
cusp planes is lost. Such an appliance is only 
efficient in direct ratio to the muscular force of 
the patient. 

** The minimum of danger ” is obtained only by 
constant watchfulness, cleansibility of the appara- 
tus, and scrupulous cleanliness on the part of the 
patient. Operate for young patients, attach 
apparatus to temporary teeth where possible, thus 
shortening the time of contact with the permanent 
teeth. Periodontal tissue is always changing 
from ages six to twelve and has a better chance 
to recuperate at that time. It is maintained with 
reason that very early correction of malocclusion 
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does away with many dangers to the permanent 
teeth, and the fallacy of ‘no irregularities ” 
occurring in the temporary dentition cannot be 
exposed too often. At the same time it is dis- 
appointing to note that there is often aberration ` 
in position of the permanent tooth germ, which 
erupts in malocclusion and necessitates further 
treatment, but as a general rule of so slight a 
character as not to involve the permanent teeth 
in any danger. 

The length of time of application of artificial 
retentive force, together with efficiency of design 
and simplicity of construction, are the essential 
points in connexion with artificial appliances in 
order to obtain ‘ permanent results." 

Case considers lateral expansion (or root move- 
ment) a sine qua non to successful retention in 
some mouths, and it is interesting to note that 
the so-called working retainer that Angle intro- 
duced involves this principle, gentle stimulation 
producing bone growth and root movement at the 
same time, thus shortening the period of retention, 
but the apparatus is not simple in construction 
although now used both for tooth movement and 
retention. Case thinks that a period of rest, 
such as given by the action of a screw, is preferable 
to the constant application of force, as by a spring. 
This method is applicable for cases of lack of 
development where tooth movement only is con- 
templated. Reports of results of this type of 
treatment have not yet been proved by time. 

When perversion of development is present, as 
in Class II, Division I, cases, the continued but 
gradually diminishing use of intermaxillary trac- 
tion is advocated, the fixed spur and plane having 
been practically abandoned. 

It is curious to remark that in his treatment of 
Class III by resection of the jaw, Angle advocates 
the principle of extraction of teeth to better 
harmonize the arches. In these cases we may get 
a permanent result, but certainly with a maxi- 
mum of danger. 

After the knotty question of fixed or removable 
retainers has been settled, the greatest puzzle in 
artificial retention is the time factor. The 
widest margins are given by different authorities. 
All agree that the teeth must be held for varying 
times, from no time at all in ** natural retention,” 
four years'retention mentioned by Angle, to per- 
manent retention of inherited malocclusion of 
Case. Several cases of retarded eruption of the 
second molars where these teeth did not appear 
till sixteen years of age have been recorded and 
one has to wait all this time for the necessary 
vertical development at the back of the jaw. 

No data are available to guide us as to how long 
any particular type of case should be retained. 
Dewey says six months is long enough for any case 
properly treated. Herbst in 1909 said six to 
nine months. Pullen and others are more 


v 


SECTION VI: “FIXED” 7. “REMOVABLE” APPLIANCES 388 


cautious, and in many cases consider two years' 
retention by no means too long. 

One must necessarily be guided by the type of 
patient, age, general rate of development, and 
museular power. Cases commenced at eight years 
should certainly be watched till ten years, or even 
later, if there is lack of development in the canine 
region. 

The ideal is the thing to strive for but seldom 
attained. What that ideal should be must be 
left to the individual conscience of the operator, 
and the cireumstances of the case. 

In the foregoing remarks an endeavour has been 
made to crystallize the present knowledge of the 
theory and practice of retention into one short 
paper, and if the writer has succeeded in but 
throwing a guiding light on to the pathway leading 
to that well where Truth lies hidden, he will feel 
amply rewarded. 
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| REPORT ON 


ADVANTAGES OF “FIXED” 


V. “REMOVABLE” 


APPLIANCES 


By HERBERT A, PULLEN, D.M.D., Burrato, N.Y., U.S.A. 


THE relative advantages of the types of ortho- 
dontic appliances known as “fixed” and *'re- 
movable ” appliances is a matter of some degree of 
conjecture in the dental world even at this late 
day, and the discussion of the subject before this 
Congress from a scientific standpoint ought to aid 
materially in clearing up the confused ideas that 
exist in respect to these two types of appliances. 

All appliances in everyday use in orthodontia 
are in a state of evolution, and never more so than 
within the last fifteen years. 

The evolutionary tendency in the ** removable " 
appliance is towards rather than away from the 
predominating features of the “ fixed " appliance. 

As a matter of fact, the best types of ‘‘ remov-. 
able" appliances are fast taking advantage of 
certain fundamental principles of the ‘ fixed " 
appliances so that there does not at present exist 
quite: the same disparity of construction and 


operation that marked the extreme of basic 
differences which caused them to be so oppositely 
designated. 

It will be necessary in this report, however, to 
discuss the relative advantages of the two types of 
appliances from a somewhat arbitrary standpoint, 
irrespective of the facts just presented as to the 
evolutionary tendencies in appliance construction 
that have been taking place in recent years, and to 
present the subject as if the fixed appliance was 
unremovable, and the removable appliance was 
never fixed. 

The day is almost past when the necessity for a 
discussion of the relative advantages of fixed and 
removable applianees will exist, for the coming 
general recognition of the comparative inefficieney 
of the removable appliance will compel it to leave 
the field of active competition for merit as against 
the more efficient type of fixed appliance. 
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Their relative merits must be judged from the 
standpoint, of efficiency in the last analysis, and 
it is from this standpoint that I shall attempt 
to exhibit some of the basic differences between 
these types of appliances, and the comparatively 
greater efficiency of the fixed appliance. 

In order to understand the basic differences 
between the fixed and removable appliance in the 
absolute, it may be well to define each with the 
idea of setting forth the underlying fundamental 
principle, which is fully taken advantage of by the 
one type and only partially utilized by the other, 
before comparing them in relation to other stand- 
ards of efficiency. 

A fixed appliance is one which, in its construc- 
tion, takes advantage of every applicable principle of 


mechanics to prevent instability in the delivery of | 


force for tooth movement. 

The general condition of stability of fixedness 
in an appliance, the summing up of all mechanical 
principles which relate to stability, may be de- 
scribed in comprehensive terms as the principle 
of fixation. 

It is evident from a close analysis of the fixed 
appliance that one of its greatest advantages lies 
in its utilization of this valuable principle of 
fixation which is one of the fundamental principles 
in the mechanics of orthodontia. 

Fixation of an appliance is an established prin- 
ciple in the applied mechanics of modern ortho- 
dontia ; removability of an appliance is a departure 
from that principle ; thus in a nutshell may be 
described the essential differences between fixed 
and removable appliances upon which I shall elabo- 
rate in this report. 

The principle of fixation is an evolution in the 
application of appliances to the teeth for ortho- 
dontic treatment, and the mechanics of orthodontia 
have progressed only just in so far as this principle 
has been observed. 

The fixation principle, as I shall hereafter 
designate it, refers to stability in anchorage attach- 
ments, and to approximately stable attachments 
upon the teeth to be moved, and thereby to the 
direction and control of forees used in tooth 
movement. 

The fixed type of appliance is so mechanically at- 
tached to bands cemented upon the anchor teeth, 
and so firmly attached to the teeth to which force 
is delivered, that the delivery of force is not 
prejudiced by any preventable factor of insta- 
bility. 

Thus in the applieation of the principle of 
fixation, the appliance is so attached that it 
cannot be easily removed by the patient, nor can 
the applied force displace the appliance. 

An example of the highest type of the fixed 
appliance, perfected by Dr. E. H. Angle, is the 
expansion arch, fitting in buccal tubes on molar 
bands cemented upon the teeth, the latest im- 
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provements of which appliance exhibit the principle 
of fixation in every component part. 

By contrast, a removable appliance may; be 
defined as one which in its construction does not 
take advantage of every applicable principle of 
mechanics to prevent instability in the delivery of 
force for tooth movement. 

A removable appliance is not held mechanically 
in position, being fitted to the unbanded crowns of 
the teeth, thus providing a more or less unstable 
anchorage, and the delivery of force from such a 
base is prejudiced by this factor of instability. 

By removability is meant the attachment of the 
appliance in such a manner that the patient can 
easily remove it, or the applied force can easily 
displace it. 

It is a matter of common observance that a 
removable appliance is more often in the patient’s 
pocket than in the mouth, and is frequently lost, 
bent, or broken, necessitating the construction of 
a new appliance. 

Thus the force principle of the removable 
appliance cannot be depended on in many cases to 
do efficient work, often losing what has been gained 
from one sitting to another, extending the time of 
treatment unnecessarily, multiplying the construc- 
tion work of the operator, and producing, at the 
best, comparatively mediocre results in treatment. 

Examples of removable appliances are seen in 
the simple roof-plate with spring-wires attached, 
the combination of roof-plate and embedded jack- 
screw, combinations of plates and cribs, or base 
wire and cribs, jackscrew and cribs, and many 
others of like nature which do not use the cemented 
band as a means of obtaining the firmest anchorage 
and the most efficient direction and control of 
force. 

A proper basis of comparison between the fixed 
and removable appliances would be from the 
standpoint of their relative mechanical efficiency 
in meeting the requirements of modern orthodontic 
appliances. 

In order to arrive at this basis of comparison by 
a method easily understood, it will be necessary to 
consider the fixed appliance from the standpoint 
of efficiency as developed from a knowledge 
of the proper form and location in the mouth 
and of the dynamical and anchorage requirements 
in the correction of malocclusion. 

Proper Form and Location of Appliances. Ortho- 
dontie appliances should be so designed and con- 
structed that they will have control of the greatest. 
number of teeth with the simplest construction, 
adaptable form, and least bulk. Also, they should 
be located in a position where they will interfere 
the least with speech and mastication. 

The expansion arch, as shown in Fig. 1 and in 
other illustrations in this report, is as simple 
in form and construction as possible, being a single 
partially threaded wire, bent to the shape of the 
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dental arch, and capable of controlling all of the 
teeth in one dental arch. It is located on the 
buccal and labial surfaces of the teeth in a posi- 
tion which does not interfere with speech or 
mastication. 

Dynamical Requirements of Modern Appliances. 
Inasmuch as the dental arches develop in three 
dimensions, length, breadth, and height, modern 
orthodontie appliances must have such combined 
force principles and be so constructed and operated 


— Spring 


— *. Forces of 
= Expansion Arch. 


Lever 
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that they will tend to produce development of the 
dental arches in length, breadth, and height. 

Modern orthodontic appliances must also have 
at their command such auxiliary forces as will 
produce necessary distal and mesial changes in 
occlusion. 

Furthermore, these appliances must be so de- 
signed that either inclination or bodily movement 
of the teeth may be obtained. 

Dynamics of the Expansion Arch. 'The fixed 
appliance in the form of the expansion arch most 
nearly fulfils these dynamical requirements. As 
indicated in Fig. 1, the inherent forces of the 
expansion arch are those of the spring, the lever, 
and the screw, in such a convenient combination 
that the defieiencies of one form of force may be 
compensated for by the use of one or both of the 
others. 

By means of the screw, the spring principle can 
always be kept up to its proper standard of 
efficiency, and at the same time the fine gradations 
in the pitch of the threads of the screw allow for 
the finest degree of increase of force, so that the 
operation of the appliance may be kept within 
physiological limits. 

In Figs. 2, 3, 4, 5, 6, and 7 may be noted the 
conformation of the forces of the expansion arch 
to the physiological development of the dental 
arches in length, breadth, and height. The arrow 


ND, Fig. 2, represents the possibility of exerted 
force in the direction of length through the use 
of the screw ; the arrows LK represent the possi- 
bility of exerted force in the direction of breadth 
through the combined use of the spring and the 
screw. 

The development of the dental arches in the 
third dimension, height, can be aecomplished by 
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the use of either the inherent or auxiliary forces 
of the expansion arch or by their combination. 

The arrow GH, Fig. 3, represents the possibility 
of exerted force in the anterior part of the dental 
arch in the vertical plane (height) through the 
use of the spring. 

By a proper use of the expansion arch as a curved - 
spring simple cases of infraocclusion or open bite 
of the anterior teeth may be corrected, and al- 
though this malocclusion is not always due to a lack 
of vertical development, its correction requires 
the use of force in the vertical plane. 

Not infrequently the vertical development of the 
dental arch is so asymmetrical that the height of 
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one part of the arch is greater in proportion to other 
parts of the arch than it should be, so that the com- 
pensating curve of occlusion is just reversed. For 
example, a not uncommon condition is found in 
which the bicuspids do not seem to grow to their 
proper height towards the occlusal plane, and the 
incisors grow considerably in height above the 
occlusal plane. 
` 2 B 
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Fig. 4 illustrates a modification of a method 
of Dr. C. S. Case in the use of the expansion arch 
as a compound elastie lever (spring and lever) for 
making such changes in vertical development as 
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the elevation of bicuspids and depression of 
incisors, forming a new occlusal plane. 

Extreme infraocclusion or open bite of the 
anterior teeth is a type of malocclusion requiring, 
when possible and when indicated, the develop- 
ment of the dental arches toward each other 
anteriorly in the vertical plane. In these cases 
the expansion arches in connexion with the use 
of the most valuable auxiliary, intermaxillary 
force, may be used as shown in Fig. 5. 


Frc. 5 


The use of intermaxillary force as an auxiliary 
to the expansion arches in producing vertical 
development in the molar region is shown in 
Fig. 6. 

The molars are held a short distance apart by the 
use of an inclined plane between the upper and 
lower incisors, so that the intermaxillary force 
between the upper and the lower molars is exerted 
in the vertical plane KD. 

The mesiodistal changes in occlusion are also 
accomplished by the use of intermaxillary force 
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as an auxiliary to the expansion arches as shown in 
Fig. 7. 

In the use of the intermaxillary force for pro- 
ducing a change from distal to normal occlusion, 
the elastic rubbers are placed as at FD, Fig. 7, 
when the underbite is short, or as at EKD, Fig. 6, 


K 
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when the underbite is deep. In shifting the occlu- 
sion from mesial to normal occlusion, the elastics 
are arranged as at AB, Fig. 7. 

From a close observation of the use of these 
different inherent and auxiliary forces of the 
expansion arch, it will be noted that these forces 
could not have been used as illustrated unless a 
means were provided for rendering them stable, 
so that they could be directed and controlled. 
Herein lies the application of the fixation principle 
to the dynamics of orthodontia, and in its further 
elaboration we shall have to consider its use in 
anchorage, as these relations are interdependent, 
the discussion of dynamics necessitating the 
discussion of anchorage, and vice versa. 

In the consideration of the third dynamical re- 
quirement of modern appliances, the production of 
inclination and bodily movement, it is necessary 
to discuss the various forms of attachment of 
appliances, and as this is also more properly in- 
cluded under the forms of anchorage its discussion 
will be included under that head. 

Let us, then, go a step farther into the study of 
the principle of fixation, and note certain elemen- 
tary principles which enter into its scientific appli- 
cation in anchorage. 

Behind the establishment of the principle of 
fixation, there is the universal law evolved by Sir 
Isaac Newton, that ** action and reaction are equal 
and opposite." 

In orthodontia to-day cognizance of this law is 
taken in the study of the intimate relation existing 
between the force delivered by an appliance and 
the resistance to that force in both the anchorage 
and other points of delivery of the force. 

Anchorage Requirements of Modern Appliances. 
The fixation principle realizes the necessity for the 
anchoring or securing of a force in the mouth in 
such a way that it can be effectively and almost 
continuously utilized, also it vitalizes Newton's 
law by providing a substantial base or resistance 
from which to operate that force. 

Force is active energy, resistance is latent or 
passive energy, but each must bear the proper 
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relation toward the other in order that the results 
in tooth movement may be realized. 

In every appliance, we must ‘recognize an 
adequate force principle, and a resistance quality 
in the anchorage sufficient to act as a base for 
operation of the force without being unstable. 

A simple illustration of this relation between 


for the particular purpose of obtaining a base, or 
anchorage, which will have a greater resistance to 
the reaction of a force than exists at the area or 
areas of delivery of that force. 

The further evolution of the fixation principle 
in anchorage may be concisely shown by the follow- 
ing outline of the consecutive steps in selecting 
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force and resistance may serve to fix the principle 
firmly in one's mind. 

We will suppose that in the attempt to raise a 
house, the weight of which is 3000 lb. (Fig. 8, 
left jackscrew), a jack is placed under the sill or 
outside foundation beam, operating from a base 
consisting of a block-supported plank with a 
resistance of 1000 Ib. On turning up the jack- 
screw, the force operates in two directions as 
noted in the drawing. All is well until the plank 
resistance of 1000 Ib. is passed, when the plank 
breaks. 

If the resistance or weight of the house at this 
point is 3000 Ib. it would seem obvious that the 
resistance of the bed of the jackscrew as repre- 
sented by the plank should be equal to 3000 Ib. or 
more. d 

In the illustration in Fig. 8, right jackscrew, 
we see the same jack in position for successful 
operation by reinfórcing the resistance at its base 
or bed to 4000 Ib., so that by having the resistance 
at the base greater than at the point of delivery 
of the force, the operation of the force will cause 
motion in the desired direction, viz. in the lifting 
or raising of the house. 

In these two illustrations, one of inefficiency and 
the other of efficiency in the handling of force and 
resistance, there is represented the comparative 
differences between the removable and the fixed 
type of appliances. With the removable appliance 
the delivery of the force is jeopardized by the 
unstable resistance of the anchorage; with the 
fixed appliance the stability of the anchorage is 
the first consideration, in order that there may be 
secured a sufficient resistance to the action of the 
applied force. 

Anchorage, then, as the next step in the appli- 
eation of the principle of fixation, is a study of 
resistance values, a quantitative and qualitative 
measure of resistance. 

It might be emphasized that this resistance is 
always a selected, not a haphazard, quantity, and 


resistance according to the requirements of a 
given case : 


(1) Selection of anchor teeth for basal resist- 
ance. 

(2) Obtaining the most secure attachment to 
the anchor teeth. 

(3) Reinforcement of basal resistance. (a) Form 
and arrangement of buccal tubes for reinforcement 
of anchorage. (b) Lingual wire reinforcements. 
(c) Intermaxillary force auxiliaries. (d) Occipital 
anchorage reinforcement. 

(4) Gauging resistance in incisor region. (a) Re- 
sistance of ligated incisors. (b) Resistance of 
incisors attached by vertical tubes and rods. 


To explain this outline a little more in detail, 
we will ‘note that a logical sequence has b221 


followed in the consideration of the several units. 
In the first unit of the sequence we locate anchor 
teeth by a study of their relative greater resistance 
values. For example, in most cases the molar 
teeth are chosen as anchor teeth because of their 
having several roots, being embedded in a larger 
area of bone and hence offering greater resistance 
than incisors having single roots and embedded in 
thin alveolar walls. 

The second unit of the sequence, the obtaining 
of the most secure attachment to the anchor teeth, 
strikes the hardest blow at the removable appliance. 
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for it involves the use of the cemented bands for 
anchorage, doing away at once with instability of 
appliances from insecure methods of attachment. 

Fig. 9 illustrates the plain molar band with 
horizontal buccal tube for attachment of the ex- 
pansion arch, the band being firmly cemented in 
position and giving the most stable anchorage 
possible with a plain band. 


An even more stable attachment to an anchor 
tooth is represented in the clamp band in Fig. 10, 
this band being likewise cemented in place, and 
having the additional clamping power of the lingual 
screw added to the adhesive power of the cement. 

In the attachment of any teeth other than anchor 
teeth to modern appliances, the use of the cemented 
band properly equipped with spurs or tubes for 
attachment is a direct application of the principle 
of fixation, the observance of which in all cases 
is productive of the most positive action and 
control of forces. 

In the consideration of the third unit, the 
reinforcement of the basal resistance, we go a step 
farther than in the first two units, and find 
mechanical methods of reinforcing the molar 
anchorage, as in (a), the form and arrangement 
of the buccal tubes. 
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It is easily recognized that the round form of 
buccal tube, Fig. 11, which will allow of a hinge-like 
action of the end of the expansion arch to tip the 
molar anchor tooth buccally, is less of a stationary 
anchorage than a square or oval tube would be 
which would cause bodily movement of the molar 
if any movement takes place under the stress of 
applied force. 

To secure the greatest resistance in the molar 
anchorage the buccal tube should be placed as near 
the gingivæ as possible, as shown at D, Fig. 11, 
taking advantage of the laws of leverage as applied 
to the teeth, or, in other words, applying the power 
as near the greatest resistance (in the alveolar 
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process) as possible. If the buccal tube is placed 
near the occlusal end of the tooth as at E, Fig. 11, 
the longer leverage applied to the tooth will more 
easily render the anchorage unstable. 

Some further points involving the working out 
of the principle of fixation in connexion with 
the buccal tube may be noted in Fig. 12, in which 
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the end of the expansion arch is formed into a 
eurved spring exerting pressure against the 
inner walls of the buccal tube so as to make the 
arch less easy to remove ; also the nut is split so 
that it can be pinched together and sprung on the 
arch, thus allowing no unturning except by the use 
of the wrench. The friction sleeve nut, designed 
by Dr. E. H. Angle, answers the same purpose. 
The buccal tube also fits the expansion arch close 
enough so as not to admit of any avoidable side 
play of the arch in the tube. 

Another method, (b), of reinforcement of the 
basal anchorage on one or both halves of the dental 
arch is necessary in'cases in which the upper dental 
arch is in lingual occlusion on one lateral half. 
By pitting all of the inherent resistance and the 
auxiliary reinforcement of resistance on the nor- 
mally occluded half against the resistance of 
but one tooth at a time on the lingually occluded 
half, as in Fig. 13, advantage is taken of the prin- 
ciple of fixation to a marked degree. 

Of still greater value in its method of securing 
units of resistance to reinforce anchorage from the 
opposing dental arch is the intermaxillary force 
auxiliary (c). The necessity for its use is easily 
shown in the following diagram of force and 
resistance. 

In A, Fig. 14, is represented an expansion arch 
attached to the buccal tube of a band on a molar, 
and exerting- force to move one of the incisors 
forward. To illustrate the units of resistance 
and of force, we will designate the molar resistance 
as 4, the incisor resistance as 1, and the units of 
force as 2. "This force operating in two directions 
as shown by the double arrow F, and as the 
resistance in the molar is three units greater than . 
that of the incisor, the direction of tooth move- 
ment DM will be the forward movement of the 
incisor. In other words, we have a stable molar 
anchorage for moving one incisor forward. In 
this case, no reinforcement of the molar anchorage 
is needed, but in ease B, Fig. 14, in which the 
ligation of the incisors and cuspids to the expansion 
arch may have increased in the incisor region to 8. 
and the force unit to 10, the resultant of tooth 
movement will be the distal movement of the 
molar anchor tooth in the direction of the arrow 
DM. This is an unstable anchorage, and can only 


SECTION VI: “FIXED” V. *REMOVABLE" APPLIANCES 389 


be remedied by a reinforcement of the molar 
anchorage resistance. 

In C, Fig. 14, the use of the intermaxillary force 
IF, by borrowing resistance units from the opposing 
dental areh and supplying force units of its own, 


In the cases just shown, the reinforcement of 
molar anchorage by intermaxillary force has been 
in a mesiodistal direction, but it is also possible 
to apply this force as an auxiliary force to shift 
the ocelusion buccolingually, as in Fig. 15, by a 


which it transforms into resistance units for the 
reinforeement of the upper molar anchorage, 
adequately supplies the deficiency of resistance 
shown in case B. To illustrate: in C the inter- 
maxillary force units IF6, transformed into resist- 
ance units of 6 and added to the 4 resistance units 
of the upper molar, increase the upper molar 
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method described by Dr. Reoch, or to reinforce the 
molar anchorage buccolingually as in Fig. 16, in 
which the upper molar resistance A is so great 
that in order to accomplish the tooth movement 
desired of moving the upper molar A into its proper 
relation of occlusion buccolingually, the resistance 
on the normal side N must be increased by the 
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anchorage to 10 units of resistance, which an- 
tagonizes the 10 force units directed against the 
molar anchorage and produces a sort of stable 
equilibrium of resistance in the molar anchorage, 
so that the resultant tooth movement will be in 
the incisor region in the direction of the arrow DM, 
the 10 units of molar resistance and the 10 units of 
force being operative in the direction of the lesser 
units of resistance, 8, in the incisor region. 


c ddition of transformed force units from the inter- 
maxillary force applied as at F from the lingual 
side of the upper molar N to the lingual side of 
the lower molar. 

The application of the intermaxillary force F, as 
in Fig. 16, acts especially as an anchorage auxiliary 
by taking advantage of the unlimited resistance 
units of the lower dental arch, and transferring these 
resistance units to the anchorage resistance N of 
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the normally occluded half of the upper dental 
arch. 

In what way can the removable appliance take 
advantage of such accuracy of reinforcement of 
anchorage ? In fact, how can intermaxillary 
force be used with a removable appliance unless 
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its methods of attachment are changed to the 
fixation principle ? 

Again, in the use of occipital anchorage, in which, 
with the head-gear, the top and back of the head is 
used as resistance, how can a removable appliance 
be used in the mouth without being displaced by 
the powerful force of the traction of the head-gear 
elastics, unless the anchorage is changed from the 
removable to the fixed type ? 

To come now to the finer and more delicate, and 
the infinitely more accurate, adjustments of the 
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relationship between force and resistance necessary 
in the bodily movement of teeth than in the 
inclination movements previously mentioned, we 
come to a field of operations in which the principle 
of fixation is so paramount that the suggestion 
of the use of a removable appliance would seem 
even more impracticable. 

The fourth unit in the study of the fixation 
principle in anchorage in the mouth considers the 
accurate gauging of resistance in the incisor region, 
and the obtaining of the proper relation between 
resistance in the molar anchorage and in the 
incisor region. 

In the gauging of the resistance of incisors, the 
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fourth unit in the outline of the fixation principle 
in anchorage, there are several things to be con- 
sidered ; first, the number of incisor teeth to be 
moved; second, whether these teeth are to 
be moved by inclination movement (tipping out- 
ward of their erowns) or by bodily movement of 
their crowns and roots ; third, the use of such 
mechanical principles and the construction of the 
attachments to the incisors in such a way that the 
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least resistance will be offered to the applied force, 
whether these teeth are to be moved by inclination 
or bodily movement. 

In considering the number of incisor teeth to be 


moved, it is obvious that the less number of teeth : 


offers less resistance to the applied force than a 
greater number. 

Inclination movement of incisors is obtained by 
ligating as in the case of the incisor on the left of 
Fig. 17, the direction of force tending to cause more 
or less tipping or inclination of the incisors in the 
direction of the arrow H. , It is evident that force 
applied at a point in this manner has less resistance 
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to overcome than if the same force were applied 
for bodily movement of the incisors, as at EF, in 
which the force is applied to the entire length of the 
The resistance in the latter case 
is multiplied many times in the incisor region over 
what it is in inclination movement, but by the 
for the 
utilization of every unit of force and resistance as 
in the new appliances devised by Dr. E. H. Angle, 
even this problem of accurately overcoming the 
increased resistance in the incisor region has been 


crown and root. 


scientific construction of appliances 


solved. 


Fig. 18 exhibits one of these new appliances in 
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position for bodily movement of the incisors 
through the use of upright rods soldered to the 
middle section and fitting into vertical tubes on 
ineisor bands. "The fixation principle is in evidence 
here in the perfect control and delivery of the force 
for bodily movement, and in the construction of 


the anchorage attachments this same principle is 
paramount. 

For example, in Fig. 19, representing these new 
appliances in section, it will be observed that the 
buccal tube is flattened at E, to secure more nearly 
stationary anchorage in the molar region; the 
ends of the middle section A and B are square, 
fitting into the square sockets of the end sections 
to continue the applieation of the non-rotary 
principle throughout the entire length of the arch. 
The nut is a friction sleeve nut to prevent loss of 
force through unturning. The addition of lingual 
wires as reinforcement of this anchorage bucco- 
lingually may also be taken advantage of if neces- 
sary, or intermaxillary force may be used mesio- 
distally as previously shown for mesiodistal 
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reinforcement in connexion with the plain expan- 
sion arch. 

'Then, in the construction of the plain bands and 
tubes on incisors for bodily movement, advantage 
is taken of the possibility of lessening the resistance 

.to bodily movement by placing the bands and 
tubes high up on the incisors instead of near the 
incisal edge, as in Fig. 20, the force applied to the 


shorter length of root being more effective for 
bodily movement because of its use of a short- 
armed leverage. 

This latest evolution of the principle of the fixed 
appliance has enabled the orthodontist to develop 
the dental arches more perfectly than ever before, 
because he ean develop those zones or areas around 
the apices of the roots of the teeth, which if left 
to Nature to develop after the crowns have been 
tipped out with the expansion arch, the anticipated 
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result in growth does not always occur, or many 
times the development is just short of perfection. 

Having considered the conformation of the 
expansion arch, the highest type of fixed appliance, 
to the dynamical and anchorage requirements in 
orthodontia, let us examine the highest type of 
removable appliance in reference to these same 
requirements. 

Dynamics of the Removable Appliance. The 
highest type of removable appliance as described 
by Dr. V. H. Jackson is seen in one of its applied 
forms for arch expansion in Fig. 21. 

In respect to the direction in which force can 
be exerted with this appliance, while it can be made 
to exert force in two dimensions, length and 
breadth, and occasionally in the direction of 
height, the illustration exhibits its action in the 
direction of breadth only. 

Contrasted to the expansion arch in simplicity of 
construction, least bulk, adaptable form, and 
favourable location, it is likewise at a disadvantage. 
In its construction it is always complicated, vary- 
ing with each case in the number of finger springs 
required, and necessitating reconstruction during 
the period of treatment. 

The multiplicity of finger springs and cribs and 
the heavy base wire make a very bulky appliance 
in comparison with the single light wire of the 
expansion arch, and this bulk located in the roof 
of the mouth interferes to some extent with speech 
and mastication. 

With the expansion arch a slight change of 
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form, necessary as the dental arch widens or 
lengthens, is accomplished by slight bends in the 
circle of the arch or by turning up the nuts. The 
removable crib appliance necessitates a frequent 
reconstruction of the entire appliance to accommo- 
date itself to changed conditions in arch expansion. 

As far as favourable location is concerned, the 
removal appliance is decidedly at a disadvantage, 
for the expansion arch occupies only the most 
favourable location external to the teeth, inter- 
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fering the least with speech and mastication and 
being in the most convenient location for the 
delivery of force. The removable appliance, 
whether of crib and base wire construction or 
otherwise, is always located in the roof of the mouth, 
which is generally recognized as the least favour- 
able position on account of the interference with 
speech and mastication and inconvenient applica- 
tion of force. 

The inherent forces of the removable crib 
appliance are.the spring and the lever, as compared 
with the three forces of the expansion arch, the 
spring, lever, and screw. 

In Fig. 22 is illustrated a combination of the 
crib appliance and the screw, which appliance, 
lacking the fixation principle, would soon be forced 
out of the mouth by the powerful force of the 
screw. 

The possibility of producing mesiodistal changes 
in occlusion is entirely dependent on the use of 
the fixation principle in the anchorage of an 
appliance so that it can resist the powerful inter- 
maxillary force. The removable crib appliance, 
without fixed anchorage, cannot take advantage of 
this force and hence cannot produce mesiodistal 
changes in occlusion. 

It is also evident that the removable crib ap- 
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pliance cannot produce bodily movement of the 
teeth without taking advantage of the principle 
of fixation at the areas of delivery of force. 

Anchorage of the Removable Crib Appliance. 'The 
removable appliance, depending on cribs and 
clasps alone for anchorage, is entirely bereft of 
the fixation principle, without which scientific 
anchorage is impossible. The cribs and clasps are 
the signs of removability of the appliance, and by 
the same signs they must be recognized as inade- 
quate anchorage, for even with a multiplicity of 
cribs and clasps for reinforcement of anchorage, 
the very fact of the appliance being removable 
shows that its anchorage is only temporary and in 
use when the appliance is in the mouth. 

Consequently, the removable appliance, as 
represented in its highest type by the Jackson 
appliance, is incapable of selecting permanent 
resistance for tooth movement in the limits of 
one dental arch, and, by reason of its removability, 
cannot use intermaxillary or occipital anchorage 
without which modern orthodontie treatment 
is valueless. 

By all the standards of comparison with the 
fixed appliance, the removable appliance has been 
shown to be ineffici nt, principally because of its 
lack of the fixation principle, but even if this 
principle were adapted to the present type of re- 
movable appliance, it would lack the simplicity 
of form and bulk of the expansion arch, and would 
be hampered by a less favourable and convenient 
location in the mouth. ~ 

The expansion arch, by the same standards of 
comparison, has been shown to be the highest type 
of a modern appliance for orthodontic treatment, at 
all times meeting the requirements of dynamics and 
anchorage, and conforming in size, shape, simplicity 
of form, and location to the greatest comfort and 
convenience of the patient and to the needs of 
operative treatment requiring the use of the most 
delicate as well as the most powerful forms of force. 

Finally, the fixation principle has been the 
governing principle by which the evolution of the 
modern expansion arch has been made possible, 
and through which such a high standard of com- 
parison as has been used in this report is possible, 
and it will only be by a closer conformation to this 
principle that the removable appliance can pro- 
gress further in its evolutionary tendency. 
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REPORT ON 


THE ADVANTAGES OF MOVABLE APPLIANCES AS 
COMPARED WITH FIXED APPLIANCES 


By VICTOR H. JACKSON, M.D., D.D.S., NEw YORK 


IN presenting my report on the subject chosen 
by your committee, let me state that, during my 
whole professional life I have been engaged in 
the study and practice of Orthodontia. Of my 
experience in this science I will not at this time 
give an exhaustive account, but will say in brief 
that in my study I have tested all plans of moving 
teeth that have been known to me or that have 
been published. 

Some of these methods are now out of use, while 
others have been developed and still others im- 
proved by doing away with the undesirable 
features, and now again, after much thought and 
consideration, I confidently recommend a movable 
regulating appliance. 

Fixed Appliance. An appliance that cannot 
be readily removed by the patient is known as 
a fixed appliance. This classification includes 
all appliances that are attached to the teeth 
in such a manner that they cannot be promptly 
removed nor replaced by the patient when 
necessary. 

Movable Appliance. An appliance is known 
as a movable appliance when it can be readily 
removed by the patient. The term applies to 
any movable appliance, but in the limited time 
at command we will first consider such as I have 
devised. These appliances are strongly anchored 
to the teeth by a spring or a locking device and can 
be easily and quickly removed, by first releasing 
the anchorage springs with the finger. Such an 
appliance is made strong and is positive in ex- 
panding the arch and moving the teeth. When 
managed properly it should cause no pain or 
special discomfort to the patient. It is suitable 
for moving the teeth of either a young child or 
an adult, even though the adult be of advanced 
age. 

It is desirable that a regulating appliance be 
constructed and anchored so that definite and 
positive force can be applied at will. This is 
necessary in expanding the arch for a child, or in 
stretching the dental arch when it is in its develop- 
mental stage, thus stimulating and gaining 
development at the sutures. At the same time 
the appliance rhust be strong, so that if desired it 
ean be worn for a considerable length of time 
without changing its form, also that it can be 
worn through certain intervals of time while the 


teeth and arches are developing, in case of sick- 
ness, when travelling, etc. 

As a result of our ability to operate for young 
children in this manner, to expand the arches 
and move the teeth of a child while all of 
the tissues are in a, semi-plastic condition, a 
better final result is attained from this early 
interference. 

With the narrow arch, expansion improves the 
occlusion of the teeth and causes the arches to 
harmonize better with the features. 

As the roof of the mouth is the floor of the nose 
the early expansion of a narrow dental arch is of 
the utmost importance. This expansion increases 
the nasal capacity and improves nasal breath- 
ing. 

Operating in early life in this manner is like the 
bending of the twig when it is tender ; it inclines 
the tree, or rather, if the Orthodontist operates 
properly in early life, it keeps the twig from being 
bent at all, thus enabling the tree to stand up 
straight ever afterward. 

With this knowledge I may with confidence 
claim Orthodontia and Orthopedia of the face 
to be one of the most important specialities of 
medical science and the most important speciality 
of dentistry. 

Therefore in dealing with these conditions it 
is important that a movable appliance be em- 
ployed, fitted to the present form of the arch and 
well anchored. The design of the apparatus 
should be such as to permit at will the movement of 
the teeth in any required direction in any part of 
the arch. 

The body of the appliance and adjustable arms 
and fingers are made strong and capable of prompt 
and extensive adjustment. 

Design. In designing and making movable ap- 
pliances the irregularity of the teeth is carefully 
studied with the assistance of accurate models, and 
a design of a suitable appliance is determined upon. 
From this a pencil drawing representing the design 
is made in a duplicating book with carbon. The 
design is dated and numbered. 

One copy of the design is removed from the 
book to guide the laboratory man in making the 
appliance. With the appliance it is returned 
bearing the maker's name. 

The duplicate design of the appliance is dated 
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and remains in the book as a permanent record 
for reference. 

The metal parts of an appliance are known as 
partial clasp, spring clasp, base wire, and springs. 
Of each of the last two there are several forms. 

The parts are shaped, fitted on the model, held 
in place, and soldered as follows : 

Partial Clasp. Fig. 1. A PARTIAL CLASP is 
a piece of plate metal, No. 36 United States 
Standard Wire Gauge, contoured with a con- 
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touring plier, to fit the lingual side of a tooth to be 
used for anchorage. 
contoured to cause it to rest heavily at the neck of 
the tooth and near its grinding surface. 

A partial clasp is shaped to each tooth used for 
anchorage. 

The metal formerly employed, 18 K. gold, 
gradually peals from the solder. To prevent this 
one surface has been specially prepared to better 
receive the solder. This metal is known as 
* Jaekson's Gold Partial-Clasp Metal." 

Spring Clasp. Fig. 2. A SPRING Cras», “ D," 
is a spring wire shaped to fit the buccal side of a 
tooth used for anchorage, located near the gum, 
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with the ends shaped to pass over the arch at the 
junction of two of the adjoining teeth to rest on 
the partial clasp E, and be attached with solder. 
It is made of spring wire Nos. 20, 21, or 19 United 
States Standard Wire Gauge. The metal is 
generally of a high-grade silver nickel, German 
silver, or spring gold. 

The spring clasp ‘ D " and partial clasp “ E ” 
when united with solder form a spring-clasp 
attachment, which clasps the tooth in effect like 
a rubber-dam clamp. 

In place of a spring clasp which has been used 
successfully, a wire clasp for anchorage is now 


The clasp is a little over- 
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generally employed. The wire clasp either passes 
from the appliance at the junction of two of the 
teeth or back of the last molar of the arch to the 
buccal side to rest on the anchorage tooth, where 
it terminates in a hook. If conditions permit, 
the latter method is always preferable. 

Palatal Base Wire. Fig. 9 shows an upper 
appliance with a palatal base wire. A base wire 
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is the foundation (or body) of a regulating ap- 
pliance. It is always large, usually of Nos. 
10, 11, or 9 United States Gauge, is of spring gold, 
spring German silver, or silver nickel. 

There are four forms of base wire: palatal, U- 
shaped palatal, lingual, and labiobuccal. 

The palatal base wire is always shaped to cross 
the distal part of the palatine arch when it is 
broad enough, following the palatine curve and 
with the ends bent forward to be soldered to 
the partial clasps, wire clasps, the spring clasps, 
and to any other necessary attachments, thus 
forming arms for expanding laterally the anterior 
part of the arch. 

Springs. Springs for moving the teeth are 
Nos. 20, 19, and 18 United States Standard Wire 
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Gauge. They are generally of silver nickel, 
German silver, or spring gold. 
Springs are named according to their shape: 
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Finger springs, loop-shaped springs, semicircular 
springs, etc. 

Soldering. Fig. 4. The appliance is made on a 
plaster model and the soldering usually done by a 
large soldering iron, with chemically pure tin as a 
solder. An electric soldering iron for this purpose 
is the most applicable. When springs of precious 
metal are used, gold solder is employed. Jewellers’ 
soft solder is never used in making appliances as 
it contains lead, which tarnishes and is otherwise 
objectionable. 

Fig. 5 illustrates an appliance with a U-shaped 
palatal base wire extending forward in the deep 
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portions of the vault with the ends of the base 
wire bent forward, forming the arms of the appli- 
ance as described. "This form of base wire is used 
for expanding laterally both the mesial and distal 
parts of the arch. 

Fig. 6 shows an improved method of anchoring 
an upper movable appliance with a locking device. 


Fig. 6 


This plan of anchorage is suited for the treatment 
of all classes of cases in Orthodontia. 

A thin broad collar, 37 G., with a buccal lug of 
No. 17 G. plate, shaped like a door-latch, is 
soldered to the collar to rest perpendicularly in 
the centre of a cuspid or bicuspid, with the broad 
portion of the lug terminating near the gum as 
shown at A A. 

A similar collar, No. 32 G, with buccal lug is 
cemented to each of the distal molars of the arch. 
These lugs are shown at E E. 

The collars are cemented to the teeth, plaster 
impressions are taken, and accurate models made 


‘the end of the wire bent forward again. 


representing the collars with lugs in place. The 
appliance is then made on the plaster model in the 
usual manner, uniting the palatal base wire X with 
other parts of the appliance. It is anchored to 
each of the cuspids by arranging a wire clasp, 
No. 20 G., to extend from the appliance over the 
arch to the buccal side at the junction of the 
cuspid and lateral incisor. The wire is curved 
backward to pass above the lug on the collar, with 
It ter- 
minates in a hook, resting a little above the 


margin of the gum, and is known as an equalizing 
hook. 

A similar wire clasp, usually No. 19 G., is shaped 
to extend from the appliance back to the last 
molar on each side of the arch and forward on the 
buccal side, passing above the lug. The end is 
bent backward and terminates in a hook, as shown 
at E E. 

When necessary the patient removes the 
appliance by disengaging the wire clasps from the 
lugs with the finger. 

Fig. 7 illustrates a movable appliance in the 
lower arch anchored by the wire-clasp locking 
device as described. 

A broad collar with a buccal lug is cemented to 


each of the lower cuspids and to the second lower 
molars. 

Base Wire. The appliance is made with a 
lingual base wire, No. 11 or 10 G., and arranged a 
little below the line of the margin of the gum 
following the lingual curve of the arch to the 
distal molars, where the ends are bent forward, 
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forming arms extending to the cuspids. "The arms 
aretapered and soldered to the partial clasps with 
jhe wire clasps, spurs, and finger springs. 

Spurs. Spurs are extended from the appliance 
to rest on the grinding surface of some of the teeth 
to support the appliance from the gum. 


Fig. 8 shows a front view of the upper and lower 
movable appliances in position, each retained by 
the locking device. 

Fig. 9 illustrates the occlusion of the teeth in a 
case of excessive upper protrusion and receding 
lower arch with movable appliances for its correc- 
tion in place. 

It shows the method of expanding the arches 
and equalizing them anteroposteriorly. 
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To remove the apparatus the patient unhooks 
the rubber equalizing band, and with the finger 
releases the clasps from the lugs, which immediately 
liberates the appliance. 

Exact Science. When I had devised and 
described a system of accurate measurement of 
an amount of force desired in each application for 
the movement of the teeth, as shown in expan- 
sion of the dental arch, and also the making of an 
accurate permanent record of each change or step 
on a “ Record Card," Orthodontia and Orthopedia 
of the face became an exact science. 

The technique of this system of measurement is 
as follows : 

Record Card. Fig. 10 shows a filing-card on a 
tracing-board. On the card rests a regulating 
appliance that has been made on an accurate 
model of a case and illustrates how the appliance 
is held against a hinged ledge of the tracing- 
board. Then a sharp steel pin 1$ in. or 2 in. long 
is pressed through the card into the tracing-board 
close to the appliance at the position of each of the 
cuspids, and other pins are pressed through the 
eard close to the appliance in the location of each 
of the distal molars that are used for anchorage 
and in front of any springs that may,be used for 
moving the teeth. "Then a careful tracing of the 
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Equalizing Band. A rubber equalizing band is 
sustained by the equalizing hook of the appliance 
on the second lower molar, H, and stretched to an 
equalizing hook on the cuspid of the upper arch, 
C. The equalizing hooks are a necessary part of 
the locking device of the appliance, and at the 
same time they support the equalizing band. 

The apparatus is equally applicable for the 
correction of prognathism or prominence of the 
lower arch. 


appliance is made on the card with a sharp'pencil, 
following the outer surface of the appliance that 
rests against the teeth, including those used for 
anchorage. The pin punctures in the card are 
then pencilled by rotating in them the sharp- 
pointed pencil. 'lThese punctures serve as a per- 
manent record. When it is desired to change the 
appliance to cause force, a new puncture is made 
by pressing a pin through the card into the 
board 4 mm. from the last puncture or marking, 


THE ADVANTAGES OF MOVABLE APPLIANCES 397 


SECTION VI 


Fic. 11 


Fia. 12 


398 


The pins should be long so that one can imme- 
diately see if they are standing sufficiently up- 
right to make an accurate measurement. The 


arms or springs of the appliance are then forced 


outward by the hands or a plier to cause them to 
rest just against the pins, bending the base wire. 

Force is added at intervals of once a week, con- 
fining the measurement at first to $ mm. and, 
later, when the conditions will permit, the measure- 
ment can gradually be increased to 1 mm. 

Fig. 11 shows a record card with a tracing of the 
upper and lower regulating appliances. This 
illustrates the plan of procedure in making the 
successive steps of the several changes in measure- 
ments, and gives the name and age of the patient, 
the date of beginning treatment, and dates of all 
changes in the apparatus. 

Fig. 12 shows the two regulating appliances in 
position on the models of a typical case of a child 
of four years requiring the general expansion and 
equalizing of the upper and lower arches. 

If the technique in the measurement of the force 
on the record card and the manipulation of the 
appliance be followed with care, the changes 
will be exact and no especial soreness nor discom- 
fort should be experienced by the patient. 

The teeth and the appliance should always be 
cleansed with powder at night and the appliance 
be removed after meals for the purpose of cleans- 
ing both the teeth and appliance. 

Fig. 13. In practice and for study of the dental 
arch for the purposes of Orthodontia the operator 
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should divide the arch into three divisions : right 
maxilary division, left maxillary division, and 
intermaxillary or incisive division 

These divisions of the upper arch are naturally 
separated by the sutures. 

The intermaxillary division contains only the 
four incisor teeth. 

Each of the lateral divisions includes the molars, 
bicuspids, and cuspid. 

The symbols for these divisions are R.M.D., 
L.M.D., I.M.D. 

The lower arch should be divided into similar 
divisions and treated with that in view, as, in the 
lateral expansion of the arches, the distance be- 
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tween the cuspids generally needs to be increased 
for the accommodation of the four incisors. 

. It will be noted that the appliance is made in 
three divisions. Fach division is designed to 
correct any irregularity in. the corresponding 
division of the arch. 

Analogy. It would be interesting to follow 
in full detail the analogy between the movable 
regulating appliance described and the muscular 
action of the human body, but at this time it will 
be necessary to limit my remarks. 

Base Wire. The base wire of an appliance is 
its foundation or body, and is made of .arge spring 
wire. 

'The portion of the base wire that connects the 
lateral divisions of an appliance is always large 
and strong in principle, like the human body, and, 
like our arms, the metal arms project forward 
from the shoulders to rest on the lingual side of the 
teeth. 

There are metal fingers on the ends of the metal 
arms of an appliance. These are shaped so as to 
exert force in effect like our fingers. 

At the shoulders our body is strong with strong 
arms attached. With a regulating apparatus the 
base wire, body, and arms are connected and are 
strong. 'The principal movement for expansion 
of the dental arch takes place by changing the 
angle of the arms at the shoulders or distal part of 
the appliance. 

It will be readily understood that the essentials 
of a regulating appliance are a strong body, strong 
arms, and strong fingers, as each is to do definite 
work. The appliances are designed and made 
to correct any variations from the normal in the 
individual divisions of the arch mentioned. The 
springy parts should be large and strong to move 
the teeth a definite distance in a given time and 
not to move them farther than intended. 

In further discussion of the subject I will 
hurriedly mention some of the 


ADVANTAGES TO THE PATIENT OF MOVABLE 
APPLIANCES AS COMPARED WITH FIXED 
APPLIANCES 


(1) It is necessary that a regulating apparatus 
be anchored in such a manner that the patient can 
readily remove it for cleansing the teeth and the 
appliance, and for other purposes, as for regular 
dental work, prophylactic treatment, ete. 

(1a) The movable appliance offers the patient 
the advantages of greater cleanliness than is 
possible if appliances are fixed in the mouth. 

(2) With the movable appliance there is less 
opportunity for the retention of food about the 
teeth and the consequent acid fermentation. 

(2a) The teeth decay less frequently when 
wearing movable appliances than when fixed 
appliances are employed. 
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(3) With a movable appliance the tooth-brush 
and floss silk may be used daily as the mouth is 
free from the appliance. 

(3a) With a fixed appliance in place the tooth- 
brush and floss silk are difficult to use. 

(4) A movable appliance can be displaced in a 
few moments by the patient or operator for its 
cleansing, the cleansing of the teeth, and the 
adjustment of the appliance by a record card to 
cause a definite measurement of force. The 
appliance can then be replaced and the dated card 
be kept as a permanent record of this or other 
changes made. 

(4a) With a fixed appliance in place, cleansing is 
difficult, and to remove the appliance would con- 
sume a considerable time of both the Orthodontist 
and the patient ; also, with the fixed appliance the 
Orthodontist has no convenient way to measure or 
to record the definite amount of change to be 
made. 

(5) A movable appliance for moving or retain- 
ing the teeth is so easily unlocked, removed, 
cleansed, and replaced by the patient or nurse, 
that it can usually be worn during a patient's 
illness, even though it be contagious, or the 
appliance can be used a few hours each day to 
prevent any loss from the backward movement 
of the teeth. 

(5a) A fixed appliance is not appropriate to 
wear during sickness owing to the difficulty in 
cleansing the teeth ; also on account of medicines 
attacking the metals of the appliance and thus 
staining the teeth. 

(6) If the movable appliance be broken the 
patient can generally continue its use without 
inconvenience. 

(6a) With a fixed appliance, if one of the parts 
be broken or disarranged, it usually requires the 
operator to disconnect and to remove the appliance 
for repairs. 

(7) In ease of accident to the patient the 
movable appliance can be easily taken from the 
mouth. 

(7a) A fixed appliance can be removed only 
with difficulty, requiring the assistance of the 
Orthodontist. 

(8) The fit of a movable appliance in the mouth 
is assured as the fitting is done on an accurate 
model. 

(8a) The fitting of a fixed appliance requires 
that it be adjusted to the teeth in the mouth, thus 
taking more of the patient's time. 

(9) In making or repairing a movable appliance 
the work is done on a model, therefore it is less 
strain to the patient. 

(9a) A fixed appliance requires that the appliance 
be fitted and adjusted to the teeth, causing an 
unnecessary tax on the patient. 

(10) A movable appliance is comfortable to the 


patient, and its appearance is seldom objectionable 
or noticeable. "The springs fit closely to the teeth 
and do not interfere with the movements of the 
lips or cheeks, and do not cause irritation. 

(10a) The bar of a fixed appliance is generally 
prominent and more noticeable in appearance, 
often interfering with lip movement and with t^ 
action of the buccinator muscle. It is generali, 
uncomfortable to the patient and often causes 
inflammation of the tissues. 

(11) At vacation time the springs of a movable 
appliance can be adjusted by a record card to 
cause added force, and, later, the use of the 
appliance be continued as a retainer. 

(lla) With a fixed appliance during vacation 
the appliance should generally bé removed and a 
special retainer be applied. 

(12) With the movable appliance the teeth are 
not tender as there is only a slight but definite 
change in the appliance at a time. This change is 
governed by measurement, which defines the 
amount of each application of force. As the teeth 
are not tender the function of thorough mastication 
is normal. 

(12a) With the fixed appliance the force is not 
measured and is therefore uncertain,; for this 
reason the teeth are generally tender, which 
interferes with normal mastication. 

(13) With a movable appliance, additions or 
repairs are done on a model, not requiring the 
presence of the patient. 

(13a) With the fixed appliance. repairs or 
additions for causing movement generally re- 
quire the presence of the patient. 

(14) With the movable appliance the force is 
steady and causes no irritation nor pulp conges- 
tion. 

(14a) With the fixed appliance generally used the 
unsteady movement often causes congestion of the 
pulp and may result in its death. 

(15) The movable appliance enables the Ortho- 
dontist to determine by a record card the amount 
of force to be applied in each case and to limit the 
action to the extent of that force without causing 
pain to the patient. 

(15a) With the ordinary fixed appliance this is 
impossible, because the action of the long labio- 
buccal bar usually employed is not susceptible to 
similar control. 

(16) The force of a movable appliance is steady 
and definite ; it is suited for moving the teeth of 
a young child or of an adult, even though the adult 
be one of advanced years. 

(16a) The force of the fixed appliance generally 
employed is neither steady nor definite. Its 
action is not sufficiently certain in moving the 
teeth of a person of advanced years owing to the 
continued movement of the teeth, which interferes 
with the necessary bone deposit. 
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ADVANTAGES TO THE ORTHODONTIST OF 
MOVABLE APPLIANCES AS COMPARED WITH 
FIXED APPLIANCES 


(1) One of the important advantages to the 
Orthodontist of a movable appliance governed by a 
record card is the knowledge of the exact amount 
of force to be applied to the teeth for causing their 
movement; also, a permanent record of the 
change. 

(1a) With the fixed appliance the amount of 
force applied is uncertain, as there are no means 
of making a definite measurement of the amount of 
movement required. 

(2) With the movable appliance there are ease, 
directness of arch expansion, and measurement of 
force. 

(2a) With the fixed appliance the arch expansion 
is not as directly under control nor as definite, as 
the force is not measured. 

(3) With a movable appliance nearly all the 
making and adjusting are done on a model, which 
facilitates the work of the Orthodontist. 

(3a) With the fixed appliance much of the 
fitting and adjusting is done in the mouth, which 
is more taxing to the Orthodontist. 

(4) With a movable appliance additional parts 
are attached by solder on the model in a few 
minutes. This is done with an electric soldering 
iron, which is always ready. 

(4a) With a fixed appliance additions and 
adjustments of the appliances are made in the 
mouth of the patient and are generally more 
tedious. 

(5) With a movable appliance the work in 
making and repairing is done in the laboratory and 
not at the chair. 

(5a) With a fixed appliance much of the work is 
done at the chair and generally with a restless 
patient. 

(6) The movable appliance is easily taken out 
and replaced by the patient. This relieves the 
Orthodontist of the responsibility of cleansing 
both the teeth and the appliance. 

(6a) The fixed appliance requires the care of 
the Orthodontist, as it can neither be removed nor 
replaced by the patient. 

(7) The movable applianee is easily displaced 
for the taking of impressions for study, or for 
showing the progress of tooth movement. 

(Ta) With the fixed appliance it is necessary 
that the appliance be removed to take impressions 
for study or for showing the progress of tooth 
movement. 

(8) With the movable appliance there is no 
mental strain to the Orthodontist about the case 
in hand. , 

(8a) With the fixed appliance there is often 
much worry in watching and caring for the 
case. 
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(9) The movable appliance can often be worn in 
case of sickness, or when contagious illness would 
otherwise interrupt the work. 

(9a) The fixed appliance generally needs to be 
removed by the Orthodontist in contagious 
illness. : 

(10) The movable appliance retains the teeth 
at any necessary interruption of the case. 

(10a) With the fixed appliance interruption of 
the visits usually requires the insertion of a special 
retention device. ; 

(11) With the movable appliance the retention 
of the teeth is generally made with the same 
device, which, if necessary, may be changed for the 
purpose. 

(11a) With the fixed appliance it is generally 
necessary to introduce a retaining device for 
retention of the teeth after their movement. 

(12) With the movable appliance the expansion 
of the arch and movement of the teeth are prompt 
and definite, and the teeth can be moved in any 
direction desired. 

(12a) With the fixed appliance the expansion of 
the arch and the movement of the teeth are not 
so definite. 

(13) With the movable appliance patients at a 
distance are at no special disadvantage, as, if 
necessary, they can forward the appliance to the 
operator for repairs or for an additional applica- 
tion of force, as indicated by the record. 

(13a) With the fixed appliance patients at a 
distance are at a disadvantage, as they need to 
visit the Orthodontist for repairs or changes. i 

(14) With the movable appliance the movement 
of the teeth is accurately gauged and recorded 
on a record card by the operator. This gives a 
definite and permanent record of the dates and of 
the several steps taken in the movement of the 
teeth. 

(14a) With the fixed appliance the movements 
are not generally recorded nor measured. 

(15) With the movable appliance the measured 
movement causes no pain to the patient, and, 
accordingly, no unnecessary trouble to the 
operator. ` 

(15a) With the fixed appliance the unmeasured 
movement often causes pain or a degree of discom- 
fort to the patient which requires the attention of 
the Orthodontist. 

(16) The movable appliance is made in one piece, 
It is built strong and is not liable to disarrange- 
ment. 

(16a) The fixed appliance is in separate pieces, 
and is more liable to require the attention of the 
Orthodontist. 

(17) With the movable appliance the length of 
intervals between visits or applications of force 
can be made to suit the patient and the Ortho- 
dontist. 

(17a) With the fixed appliance the interval 
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between visits is restricted, which often incon- 
veniences both the Orthodontist and the patient. 

(18) With the movable appliance the record card 
from the tracing of the appliance, the models, and 
the appliances of a case give to the Orthodontist 
a concise history for study and proof of the move- 
ment of the teeth. 

(18a) With the fixed appliance models of the 
teeth are the principal means for study and proof. 

(19) With the movable appliance the teeth are 
moved and supported by a strong appliance which 
holds the teeth steady during all stages of their 
regulation and retention. Steady retention of 
the teeth is necessary in establishing new occlusion, 
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until new bone deposit supports them. This 
principle is physiologically correct. 

(19a) With the fixed appliance the teeth are 
generally moved and supported with a springy 
device, thus permitting a continued vacillating 
movement. This principle is not physiologically 
correct as bone will not deposit about a moving 
tooth. 

(20) With a movable appliance the patient can 
be held responsible for lack of cleanliness of both 
the teeth and appliance. 

(20a) With the fixed appliance a patient cannot 
be held responsible for lack of cleanliness of either 
the mouth or the appliance. 


PAPER ON 
A MODIFIED JACKSON CRIB 


By HUBERT C. VISICK 


Tur efficiency of a removable orthodontic ap- 
pliance depends on its stability. 
The body of the appliance must be firmly fixed 


in the mouth before the pressure of springs or 


screws can be applied with any certainty of 
action 

It is in this connexion that the Jackson crib 
has proved invaluable. 

A crib for a molar or premolar consists of a 
loop of round wire, bent to the contour of the 
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buccal surface along the gum margin. The free 
ends are then turned towards the occlusal plane 
on each side of the tooth, and, passing to the 
lingual side in the grooves formed by the tooth and 
its neighbours, are embedded in the body of the 
appliance. 


The grip of the crib is due to the fact that the 
cireumference at the neck of a tooth is smaller 
than at the middle of the crown (Fig. 1) The 
crib, owing to its springiness, passes over the wide 
part of the tooth and grips it by the neck. 

With deciduous molars the pronounced cingulum 
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makes it easy to obtain a firm grip. With 
children's permanent teeth, on the other hand, 
there are reasons why we cannot always obtain 
such a good result. 

2c 
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The chief reason is that the buccal surface 
is almost straight and there is a very slight 
cingulum. Added to this, these teeth are never 
fully erupted and therefore any attempt to get 
the wire as far as the cingulum would injure the 


gum. 
In practice one often comes across cases where 
MoLAR. 
ve 
Buceal vus 
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it is quite impossible to get sufficient hold with an 
ordinary wire crib. | 

In these cases I have been using an ordinary 
crib with the addition of thin flakes of metal 
soldered to the gingival aspect, and curved to fit 
the neck of the tooth (Fig 2). Another curved 
flake of metal is fitted to the lingual side. 

These thin pieces of plate can be fitted so much 
more accurately than a round wire that one can 
take advantage of the slightest narrowing of the 
tooth to obtain a secure grip. 

Occasionally, with partially erupted permanent 
teeth, one may allow the edge of the thin plate 
to pass under the free margin of the gum, in 
order to reach ihe narrower part of the tooth. 
This can be done without the slightest injury to 
the gum. 

Of course one must know beforehand where the 
gum is attached, as any pressure on that attach- 
ment would be unjustifiable. 
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I will now describe the making of this crib in 
detail. 

If you look at the buccal surface of a molar or 
premolar (Fig. 3) you will notice how much wider 
it is, mediodistally. at the occlusal margin, as 
compared with the neck. The flakes of metal I 


Prumolar. 
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have mentioned are adapted to the mesial and 
distal angles of the tooth near the neck, and 
soldered to the ordinary crib. 

With premolars I find the best way is to use one 
piece of plate only, on the buccal surface, allowing 
the ends to extend slightly into the interproximal 
spaces (Fig. 2). 'The final shaping is done with 
a file after soldering. 

With molars it is easier to fit one flake at the 
mesial angle and another at the distal. I often 
find the flake at the distal angle quite sufficient. 

For the lingual side I fit only one piece and hold 
it in the vulcanite with a separate tag. 

I consider the lingual flake most necessary. 
Previous to using one, I was frequently troubled 
by a lingual movement of the cribbed teeth. This 
was due to the plate being worn when not pusbed 
quite home. 

This difficulty is overcome by the modified cribs, 
as they go into place with a distinct snap, and 
cannot very well remain half in and half out 
(Fig. 4). 
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PAPER ON 


A NEW SYSTEM FOR THE CORRECTION OF 
PROGNATHISM AND ANTEVERSION OF THE TEETH 
WITHOUT HEAD-GEAR OR ANY OTHER 
EXTERIOR APPARATUS 


By Dr VINCENZO GUERINI, Naptes, ITALY 


WrirHouT doubt one of the most difficult and 
complicated parts of the dental art is Ortho- 
donties. From the earliest beginning of my pro- 
fessional career, which now dates more than 
thirty years back, I have cultivated this branch 
of dentistry with loving interest and with success ; 
its varied and often difficult problems are therefore 
familiar to me. 

The difficulties met with in carrying out certain 
corrections do not consist alone in the choice of 
the best adapted means and in the construction 
and application of the apparatus. Many other 
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difficulties are derived from the patients themselves, 
as, for example, the intolerance of certain nervous 
subjects of excessive sensibility and the reluctance 
of some young ladies to wear for a length of 
time external apparatus, such as the head-gear, 
elastics on the sides of the face. the large metallic 
bar outside the mouth in cases of prognathism. 
At other times it happens that the apparatus 
slip, or come off altogether in the night, owing 
to unconscious movements of the patient whilst 
asleep. Then there are other cases in which the 
patients and also their parents do not sufficiently 
comprehend the importance of exact and regular 
treatment, and instead of returning on the days 
arranged by ‘the dentist, they miss their ap- 


pointments with. the excuse of some lesson or 
other, dancing, drawing, pianoforte, etc. And 
when the patients are inmıtes of some college, it 
is often difficult for their parents to obtain permits 
frequently enough. Still greater is the difficulty 
when one has to deal with the military colleges, 
as the directors of these establishments are still 
less amenable to reason. 

Besides the inconveniences already mentioned 


Fig. 1 bis 

there are others. The corrective apparatus 
generally in use become easily, in the case of 
persons who do not know how to clean them, 
receptacles for the accumulation of food residues, 
which fermenting are sure to give rise to the forma- 
tion of acids, thus causing in many cases not only 
gingivitis and periodontitis, but also erosion of 
the enamel and eventually even caries in those 
places where the teeth come into contact with the 
apparatus or with substances retained within the 
same. 

Also the gold rings which encircle the teeth in 
some cases of correction, and which are easily 
displaced, may become the cause of gingival irrita- 
tion, pain, and acute or chronic periodontitis. 
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The system of correction invented by me 
suppresses almost entirely the inconveniences 
cited. It consists essent'ally in reducing the 
molars and bicuspids on each side to one sole block, 
and in ‘rendering these blocks the resting-point 
from which to exercise traction on the front teeth 
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by means of two simple rubber rings in the manner 
I will now describe. 

The apparatus is formed of three pieces, two 
lateral and one anterior (Figs. 1 and 1 bis). 

Each of the lateral pieces consists of an elon- 
gated capsule in east gold. which (Fig. 2) covers 
the crowns of all the molars and bicuspids down 
to two or three millimetres from the gingival 
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border. This capsule, which exactly reproduces 
the forms of all the different crowns, is fixed 
tightly and firmly with cement in the same manner 
in which all artificial crowns are fixed. 

Thus united by the capsule, the molars and 
bicuspids become, as to stability, a solid block. In 
this manner one obtains on right and left a 
resting-point of complete stability and of enor- 
mous resistance. Even supposing the incisors 
and canines were twenty instead of six, one could 
equally well draw them backwards without dis- 
placing the lateral blocks even by a millimetre. 

The front piece (Fig. 3) is formed by a gold 
plate that covers the incisors and also the canines, 
if necessary, up to a few millimetres from the 
gingival border. This plate is furnished with two 
flat gold buttons soldered on to its anterior surface 


SIXTH INTERNATIONAL DENTAL CONGRESS 


at the points corresponding with the lateral in- 
cisors, and is pressed on the front teeth by means 
of two elastic rubber rings, each of which connects 


Fra. 4 


the corresponding button with a similar one placed 
on the lateral piece off the first bicuspid. 

k To prevent this front piece from slipping 
against the gums, the plate which forms it is bent 
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inwards round the rim and notched throughout 
its length something like a comb, so that in apply- 
ing it, it may be enlarged or reduced as may be 
found necessary, according to the span of the arch 
to which it is to be fitted. 

The system is equally applicable to the upper 
or lower dental arch. It also answers splendidly 
in cases where it is necessary to effect at one 
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and the same time the retraction of the teeth and 
their lowering into the alveolus. This may be done 
by means of a very slight modification which I am 
about to describe. The apparatus acts so simply 
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that every patient can, for a certain period of 
time, regulate the correction himself. 

To avoid the immediate contact of the metal 
with the dental enamel, a small strip of linen may 
be easily placed within the plate of the front piece. 
This should be changed by the patient himself 
morning and evening when he brushes his teeth 
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and the different pieces of the apparatus. The 
operation is most simple and only requires common 
intelligence 

In the above mentioned case of lowering into the 
alveolus incisors that are too long, the two lateral 
pieces should be furnished with a gold bar instead 
of a button ; this should be of the right length and 
soldered at one end to the outer side of the piece, 
where it corresponds with the first bicuspid, whilst 
the other end is upright (Figs. 4 and 5). In this 
ease the rubber rings are each fixed to the upper 
part of the little bar, and in this manner the trac- 

ion comes to be made backwards and upwards. 


Following the same principle, the system is 
applicable to the inferior dental arch (Fig. 6). 

My apparatus is of unrivalled efficacy in carrying 
out the enlargement of the dental arches when 
the case requires this to be done. To obtain this, 
one solders on to the interior surface of each of the 
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lateral pieces, at the horizontal margin in 
proximity to the necks, a half-tube of gold forming 
a long channel (Fig. 7). This channel serves 
to receive and hold firm a gold wire, the middle 
point of which is soldered to the flexible arch of 
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gold wire designed to develop the force of ex- 
pansion (Figs. 8 and 9). The dental arches 
may be expanded towards the anterior or the 
posterior part, as may be necessary, by shifting 
in à horizontal sense one of the ends of the gold 
wire contained in the channel, about one milli- 
metre at a time, so as to exercise a constant 
pressure on the point desired. 

if one wishes to avoid some possible discomfort 
to the tongue or obstacle to enunciation, the 
force of expansion can be brought to bear on the 
outer side of the molars in a still easier and simpler 
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manner. On the exterior side of each lateral 
piece of the apparatus one solders a tube (Fig. 10) 
in precisely the same position as already described 
for the inside channels. This tube is furnished on 
its upper part with one or two openings, as the case 
necessitates. An expanding arch should be con- 
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structed with extremities like bayonets (Fig. 11), 
which should be introduced into the foremost or 
hindmost superior openings, according to whether 
the expansion is to be carried out further towards 
the anterior or the posterior part of the dental arch. 

If the expansion is to be made still further 
towards the front, then it is not necessary that the 
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arch should finish like a bayonet : a simple little 
arch is enough, the extremities of which are intro- 
duced not into the superior but into the anterior 
openings of the tubes. 

The apparatus in question permit a rigorous 
buccal hygiene, for the necks of all the teeth 
remain perfectly free both on the lingual and on 
the vestibular side, so that the gums do not suffer 
any harmful contacts, and the brush can play 
freely on the dental necks and the gums. 

In thirty years' practice I have corrected a 
great number of dental anomalies, making use 
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of the ordinary means, and modifying < them 
according to circumstances. I have frequently 
employed Angle’s system with advantage. But 
the results I have obtained in the last four years 
with the system I have myself invented are so 
remarkable that I believe it to represent a not 
indifferent progress in this branch of dentistry. 
Of this each one may easily convince himself by 
personal experience. 

My highly esteemed colleagues, Dr. Jenkins 
and Dr. Bebb, who last winter did me the honour 
of visiting me in Naples, had the opportunity of 
observing a case of anteversion towards the 
end of the cure, and were so kind as to offer me 
their congratulations on the system itself and 
the success obtained. 

The girl's profile, previous to the correction, bore 
some resemblance to that of a brute, by reason 
of the protrusion of the teeth and upper lip, and, 
after the correction, not only were the teeth 
sent inwards so as to reach the normal position, 
but all the anterior alveolar region was drawn 
backwards, carrying with it the base of the nasal 
septum. This reacted on the nose itself and 
brought its point farther inward, determining a 
slight arching of the bridge and changing altogether 
the type of this feature. 


CONCLUSIONS 


To sum up, the system of correction which I 
have had the honour of laying before you pre- 
sents the following advantages : 

(1) Abolition of external apparatus. 

(2) Abolition of rings and complicated ap- 
pliances which often damage the necks of the 
teeth and the gums. 

(8) Easiness of maintaining the mouth in a 
hygienic condition. 

(4) Avoidance of pain, gingival irritation, 
periodontitis, and weakening of the teeth, as 
sometimes occur by the use of other apparatus. 

(5) Economy of time for both dentist and 
patient. 

(6) The patient can remove and replace the 
front piece with the greatest ease, and also dis- 
pense with attendance on the dentist for a given 
period of time. 

(7) Lastly, from a professional point of view, 
there may be a certain gain for the specialist, 
as many who now refuse to wear an external 
apparatus will willingly accept this apparatus 
of mine. 
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PAPER ON 


A CRITICISM ON THE *NEW SCHOOL" OF 
ORTHODONTICS 


By WILLIAM RUSHTON, L.D.S. 


THE science of Orthodontics has made great 
progress in the last twenty years, and although 
it cannot yet be called an exact science, yet its 
theory and practice are becoming better under- 
stood, and there is no doubt that, as we gather 
fresh facts, the modes of prevention and cure of 
dental and facial irregularities will tend to become 
more precise. | 

To-day the practitioners of the art are, speak- 
ing generally, divided into two camps, one which 
is often designated the ** Old School ” (but which 
I should prefer to call the " Eclectic School "), 


and the ** New School " as set forth in Dr. Angle's : 


work on ‘ Malocclusion of the Teeth” (seventh 
edition). I shall endeavour to briefly define the 
difference between the two schools, and to show 
why, in my opinion, the tenets of the former are 
to be preferred to those of the latter. 

In speaking of the ‘‘ New School" I shall take 
as my authority Dr. Angle, as he is the originator 
of the term and of the principles and practice 
of the school. But I wish it to be clearly under- 
stood that, although I criticize Dr. Angle's theories, 
it is done in a perfectly impersonal and friendly 
manner, fully acknowledging the originality of his 
ideas and the brilliancy of many of his results. 
The tenets of the ‘ New School" are comprised 
in the following statements of Dr. Angle: ** Ortho- 
dontia is that science which has for its object the 
correction of Malocclusion of the Teeth. Occlusion 
is the basis of the science of Orthodontia." Again, 
«The best balance and best harmony of the 
mouth with the rest of the face are only possible 
with normal occlusion—the full complement of 
teeth in normal relations." It will thus be seen 
that the keystone of the theory is that all the 
teeth supplied by Nature must be retained and 
placed in normal relationship at any cost, even at 
the cost of retaining teeth, with, say, an incurable 
abscess, or by supplying in its place if missing an 
artificial substitute. To extract a tooth is to 
* practise mutilation ” and the practitioner who 
does so is an ** odontocide." Now, in my opinion, 
Dr. Angle attaches an altogether too great im- 
portance to malocclusion. He seems to regard 
it as a prime factor instead of accepting it as one 
phenomenon, and that not always the most im- 
portant one in a varying group of phenomena. 
For instance, he says in his introduction: "In 


proportion as malocclusion exists, the function 
of the teeth and speech are impaired and the 
facial lines marred." This is by no means always 
the case. We often meet with cases where the 
occlusion is normal, but the facial lines are marred 
by the arches being too narrow, and the front teeth 
consequently too prominent. On the other hand, 
we often see cases in which malocclusion exists 
where the facial lines are harmonious and beautiful. 
So that Dr. Angle's statement that ‘ the effect of 
malocclusion upon the facial lines is always to 
disturb their balance and harmony, and this in 
direct proportion to the extent of the malocclu- 
sion," though sometimes true is by no means 
always borne out by facts. In my opinion Dr. 
Angle confuses cause and effect; the cause of 
the deformity may be varied, such as mouth- 
breathing, thumb-sucking, or traumatic injury, 
and one of the effects of these may or may not be 
malocclusion. The greater the maldevelopment 
or deformity of the facial bones, the greater will 
be the probability of malocclusion, but it is not 
the malocclusion which causes the deformity. 

In the Eclectic School, the practitioner, unfettered 
by any inflexible dogma, regards each case of 
dental and facial malformation from the joint 
aspect of function and esthetics, and considers 
how utility and beauty can be secured at the least 
cost of time, discomfort, inconvenience, and possible 
danger to his patient. To secure these results, 
he, with an open mind, uses any means, surgical 
or mechanical, or both, as he considers best. He 
may conclude that in a certain case the extrac- 
tion, immediate torsion, or traction of one or more 
teeth is the wisest method, while in another case 
expansion is called for. While looking upon 
normal occlusion as a desirable thing, he does not 
attach an exaggerated importance to it, provided 
he leaves his patient with an efficient masticating 
apparatus and with pleasing features. He weighs 
the pros and cons, and when he feels that the 
desired end is more efficiently, rapidly, completely, 
and permanently attained by a “ surgical short 
cut,” he takes it. He knows that in many cases 
—especially in mouth-breathers, and when the 
patient is not very young—the bones of the face 
are so altered from the normal that nothing that 
any one can do will ever make the contour of the 
face normal, even though all the teeth are brought 
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into normal relations. Hetherefore does not waste 
time in endeavouring to obtain an unattainable 
ideal, but uses his common sense in making his 
patient as pleasing to the eye as circumstances 
will permit, leaving him with a functional bite 


Fic. 1. Irregularity treated by extraction of 
upper first premolars and apparatus 


and achieving this as quickly as possible, knowing 
that the shorter the time the apparatus is worn 
the less the risks of troubles from caries, sepsis, 
and future periodontal disease. In fact, if he can 


Fi. 2. Post-normal articulation, but good 
features. No treatment 


cbtain his results without, any apparatus at all, 
he is all the better pleased (Fig. 1). He is also 
chary of recommending any treatment at all in 
those cases in which the occlusion, thoi gh ab- 
normal, does not interfere to any appreciable 
extent with the beauty of the features or the 
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efficiency of mastication (Figs. 2 and 8). He is 
also guided by the presence of caries, which tends 
to modify his treatment (Fig. 4). 

In the New School, normal occlusion only 
being possible by the retention of the full comple- 


Fic. 3. Models of Fig. 2 


ment of teeth, it necessarily follows that each 
tooth assumes tremendous importance and ex- 
traction is a crime. Dr. Angle says: “ The 


Pro, 4. In this case the four first molars being carious 
were extracted rather than the premolars 


method so long followed by, all the ‘Old School’ 
in which extraction is freely resorted to, and the 
size of the arches greatly reduced and their forms 
modified from Nature's intended plan, the de- 
mands of the type, has ever resulted and can only 
result in establishing the abnormal deformity." 
These are specious arguments and a special plead- 
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ing for the normal occlusion dogma. The arches 
need not be greatly reduced or reduced at all, and 


Fie. 5. Comforter sucker. First deciduous molars 
and unerupted first premolars extracted. Teeth 
retracted by plate and wires 


with respect to the “type” one would inquire 
which type. that of the father or the mother, 


Fic. 6. 


Case 5 after one year 


as the parental types may be widely different, 
and the child may be an unfortunate blend of the 
two. The practitioner of the Eclectic School is 


unwiling to sacrifice teeth unless he feels it is 
the better method in any particular case. The 
deformity of the features is the main point to be 
rectified, and if the extraction of, say, a premolar 
on each side will give the best results—as in many 
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cases it undoubtedly will—he does not hesitate to 
extract, as the space so gained is utilized by 
bringing the too prominent front teeth rapidly 
backward. This practice is especially valuable 
when the patient is not very young. To call such 
a proceeding ‘ mutilation ” tends to show that 
Dr. Angle does not appreciate the meaning of 
the term he uses (Figs. 5 and 6). 

Not only does Dr. Angle magnify the import- 
ance of normal occlusion, but he also magnifies 
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the importance of each particular tooth Fig. 7 
(Angle, p. 69) is the face of a girl given as an 
example of the effect of lack of development of 
one lateral incisor; ‘ How marked," he says, 
"is the inharmony resulting from the loss of but 
this one diminutive tooth." Now I think that 
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any unprejudiced observer who has studied facial 
contour will admit that this type of face is that 
associated with maldevelopment of the facial 
bones, caused by adenoids and mouth-breathing ; 
the long narrow face, thick lower lip, and obtuse 
mandibular angle all tell their tale. Such mal 
development could not be caused by the loss oi 
a tooth. The same may be said of Fig. 8 (Angle, 
p. 96), which Dr. Angle gives as an example of a 
deformity caused by the extraction of the superior 
permanent canines. I do not excuse the ex- 
traction of the canines, but the deformity of the 
face was not caused by this, but by perverted 
bony development probably associated with mouth- 
breathing. : 

Now we have much to learn about the mechani- 
cal influence of erupting teeth. Dr. Angle makes 
a great point of this influence in assisting the 
development of the dental arches, and he uses 
this as another argument for insisting on normal 
occlusion. But we have many facts to support 
the view that the developing and erupting teeth 
exercise very little influence 
on the bony development of 
thearches, "There are several 
cases on record in which there 
has been total or almost com- 
plete absence of both decidu- 
ous and permanent teeth, and 
yet the jaws have been well 
developed (Fig. 9), while, on 
the other hand, there are any 
Bi number of cases in which the 
Fic. 9. Totalabsence teeth full in number and size 

of both deciduous have seemed tc exercise little 

and permanent den- z 
bition: Maxille 9r no influence upon the de- 
quiteaverage; man. Velopment of the arches, 
dible really over- The most remarkable is the 
developed one described by Prof. Keith 
(Fig. 10, Lancet). Therefore, 

to assume that the presence or absence of a tooth 
or two will make such a marked difference in the 
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face, as Dr. Angle suggests, is, in my opinion, 
unwarrantable. 
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Still more unwarrantable, in my opinion, is the 
advice to insert an artificial tooth or bridge when 
a tooth has been extracted so that normal occlusion 


Fig. 11. All the teeth too far forward, giving 
coarse expression (see models, Fig. 12) 


may yet be obtained. The only possible excep- 
tion I would make would be a temporary device 
to retain the first molar in place, after the extrac- 
tion of the deciduous second molar. 

But irregularity of the teeth is not the only 
deformity we are called upon to correct. There 


Fic. 12. Models of Fig. 11 


is a class of cases in which, through thumb-suck- 
ing or premature loss of deciduous teeth, the first 
permanent molars, and in fact all the teeth, 
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though perhaps regular and in normal occlusion 
are all prenormal in position, giving the lower 
part of the face a coarse expression (Figs. 11 and 
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my humble opinion some of his results would have 
been more satisfactory if he had employed extrac- 
tion. Fig. 15 ‘Angle, p. 72) shows a finished case 


Frc. 13. Case of very large and prominent teeth 
treated by extraction and retraction (com- 
pare with Fig. 15) 


12). Dr. Angle makes no mention of this class of 
cases. There is no means to beautify the features, 
that I know of, without extraction, and I do 


Fra. 14. Models of Fig. 13 


know that extraction and retraction are followed 
by the most gratifying results. To treat these 
cases without extraction is to deprive this class 
of patient of the most æsthetic results (Figs. 13 
and 14). 

No one can help admiring the series of cases 
"ith which Dr. Angle illustrates his work, but in 


Fra. 15 


of Dr. Angle's with which he is apparently satisfied. 
He says of it: “ To have attempted to straighten 
the profile line of this patient by sacrificing some 
of the teeth and reducing the sizes of the dental 
arches would have been to irreparably deform 
the face and to produce lines of the mouth in- 
artistic as incongruous and out of keeping with 
the typal demands." I consider, on the contrary, 
it would have made the patient a much prettier 
girl. Figs. 16 and 17 (Angle, pp. 391-2). This 
is a case of a girl no longer very young. Dr. 


Fig. 16 


Angle does not say how long it took to bring the 
teeth into alignment, but he acknowledges that 
the patient had worn a retention plate for three 
years. The finished result to my mind shows the 
teeth too much in evidence for beauty, and the 
age of the patient jn addition would make such a 
case pre-eminently one for extraction, with better 
results in a twelvemonth. Perhaps it is in those 
cases of underhung bites, where the patient is 
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are seen. 
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Fig. 16 after treatment by 
expansion 


task, but by extraction of a lower premolar on 
each side, and by advancing the superior front 
teeth, excellent results can be obtained. To de- 
prive our patients of this mode of treatment seems 
to me to be unjustifiable. Take Fig. 18 (Angle, 
p. 424), for instance. Dr. Angle admits it is onlv 
eomparatively good. I assert that if extraction 
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had been resorted to in the mandible, a much 
better result would have been obtained. 

ks It seems to me that Dr. Angle considers that 
because a theory is useful in its application for 
some cases, it is therefore necessary to make it 
universal; but to do this the theory must be 
perfect. Is the theory perfect ? I maintain that 
it is not, and that it fails because the placing of 
the teeth in normal occlusion is in many cases 
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not very young, that the best results of extraction 
To retract the mandible in these cases 
is a long, difficult, and frequently a disappointing 


insufficient to remedy facial deformity. Add to 
this the time, difficulty, and inconvenience entailed 


Fra. 19. Child with postnormal articu- 
lation 1 unit. No treatment 


and we have a strong argument against its uni- 
versal application. 
I think there is a tendency to an alteration in 


Fro, 20. Models of Fig. 19 


relative position as well as a diminution in size 
of the jaws of modern civilized mankind. Accord- 
ing to Professor Keith primitive man had an 
edge-to-edge bite. Dr. Talbot tells us that in 
the last 300 years the jaws of the United States 
negro have evolved from the prognathous to the 
orthognathous condition. Mr. Norman Bennett 
says: “ I am inclined to think that the time will 
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come when it will be aecepted that the jaws of 
civilized man are no longer capable in many cases 


Frc. 21 


of holding the full complement of teeth, and that 
the extraction of four first premolars before or 
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after eruption will be a common operation. 
There can be little doubt that inferior retrusion is 
becoming more frequent, and that the mandible 
is diminishing in size at a greater rate than any 
other part. It is possible that postnormal occlu- 
sion of the lower arch to the extent of one unit 
will come to be accepted almost as a variety of 
the normal and as being not less beautiful ” (Figs. 
19 and 20). There is no doubt that in many cases 
of small jaws expansion results in a splaying out 
of the teeth which no longer meet in a per- 
pendieular manner, the  proclination of the 
ineisors is not remedied, and the upper molars 
are inclined distally. Fig. 21 (Angle, p. 316) 
shows three years' treatment and the case still 
unfinished. 

The process of ‘ jumping the bite” in post- 
normal occlusion is unnecessary when the mal- 
occlusion is slight. and when it is severe, better 
and quicker results are obtained by the aid of 
extraetion. In reciprocal traction practically 
every tooth has to be moved, and there is great 
discomfort and risk of periodontal disease, 
besides the upsetting of a good working bite 
for a problematical benefit and the risk of re- 
currence. 


PAPER ON 
REGULATION OF THE TEETH 


By E. V. DENNE, M.D. Bnux., M.R.C.S., L.D.S. Enc., L.R.C.P., LSA. LOND: 


As dental surgeon to one of the London County 
Council School Clinies, my attention has been 
focussed for some time on the treatment of 
irregularities of the teeth in children, and the 
various problems associated with their rational 
treatment. 

A large proportion of the cases which come 
under my notice, especially amongst the London 
County Council school children, are those with 
irregularities produced by prolonged retention of 
the temporary teeth. These being always in the 
anterior segment of the dental arch are more 
readily noticed by the parents, who do not, as a 
rule, concern themselves about the grosser lesions, 
such as superior or inferior protrusions, unless 
such lesions are so pronounced as to alter the 
physiognomy of the child and constitute an actual 
deformity. My efforts were therefore first of all 
directed to the problem of “ pulling in ” or ** push- 
ing out" these anterior teeth into their proper 
position in the arch. As a result of numerous 


discussions and experiments with Mr. W. F. Flote, 
formerly demonstrator of mechanical dentistry 
at the Royal Dental Hospital, Leicester Square, 
we have devised a method of altering the position 
of the teeth, as the title of this paper indicates, 
by means of the tractive and repulsive power of 
spiral springs. 'This method possesses many 
practical advantages of its own, whilst supple- 
menting existing methods. Moreover it allows 
certain of the teeth to be easily and rapidly moved, 
a process hitherto difficult of attainment. 

The method may possibly have been attempted 
before, although, after a careful examination of 
the literature of the subject, I have failed to dis- 
cover any record of a series of cases treated by 
similar means. From the cases under my care I 
have selected a few typical examples illustrating 
the commonest forms of irregularities. They 
show the va ious movements leading to successful 
results effected by the appliance, as well as the 
mechanical means by which such results have been 
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produced. And I wish to draw your attention to 
certain details of my method which are, I believe, 
entirely new. It is hardly possible in the course 
of a brief paper to enter into the minutiæ of the 
technique employed, but this I propose to give ina 
short explanatory pamphlet. 


Case 1. Outstanding lateral incisor. (H). 
` History of case. Aged 11, bottle baby, dummy 
sucker. 


Malposition produced by retention of temporary 
tooth and increased by impinging on lower lip. 
A vuleanite plate was made covering molars and 
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premolars; a metal plate carrying two eyes 
was vulcanized in the plate in line with tooth. A 
German silver collar was fitted to the tooth on 
which, on the lingual side, a small tube was 
soldered horizontally. Through this tube an at- 
tachment, bent at right angles on the end of a bar, 
was passed. This bar was screwed and fitted with 
a nut and spring, and placed in position through 
the two eyes on the plate (Fig. 1). The appliance 
was worn for ten weeks, at the end of which 
time the incisor was pulled back into its normal 
position. 

CasE 2. Instanding central incisor. 

This was locked inside lower teeth. 

A vulcanite plate, with metal plate carrying two 
eyes vulcanized in it, was made as in last case. 
A bar with screw end and a nut with spring fitted 
between the eyes was placed through the eyes 
impinging on the centre of the lingual surface of 
the tooth (Fig. 2). This appliance was worn 
for four months, at the expiration of which time 
the incisor had reached a position in line with 
the lateral incisor. This case is not quite com- 
pleted as the right central incisor requires regu- 
lating. 

Case 3. Superior protrusion without con- 
traction of the arch. 


(P). 


SIXTH INTERNATIONAL DENTAL CONGRESS 


History of case (C). Breast fed, dummy sucker 
for three years. 

A length of round German silver wire was cut to 
reach from molar to molar outside the arch and 
the ends screwed for five-eighths of an inch. This 
wire was bent to fit the arch and two lugs were 
soldered in the centre to lap over the tips of the 
central incisors to prevent the wire from slipping 
up towards the gum. On each side there were two 
attachments, to be used for carrying the wire, 
which were vulcanized into the plate in the molar 
region. Betweeen these attachments a gold spiral 
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spring was fitted, and in front of the distal 
attachment a small nut was placed for adjusting 
the spring. This appliance was worn for six 
months. 

Case 4. Superior protrusion with contracted 
arch. 

History of case. J C.,aged nine years. Bottle 
fed almost entirely. Dummy sucker for eighteen 
months. 

A round wire was cut as in the preceding case to 
reach from molar to molar on buccal side and the 
ends screwed for five-eighths of an inch and a nut 
attached at each end. A lug with hole was soldered 
one inch from each end, and lugs were soldered on 
the front to engage the incisive edge of the central 
incisors. Two wires were then cut to extend from 
the postero-external angle of the plate round the 
outside of the teeth as far forward as the canines. 
These wires were vulcanized into the plate, and 
when in position were passed through the holes 
in the lugs on the bow. Between the lug on the 
wire vulcanized into the plate and a nut placed on 
the bow a spiral spring was fitted (Fig. 3). 

I wish here to draw your attention par- 
tieularly to the mode adopted of expanding the 
arch. The two halves of all the expansion plates 
in general use (with the possible exception of 
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Schelling's) open parallel. In this plate you will 
observe, by means of a hinge joint, similar to that 
used in an ordinary foot rule, uniting the two 


halves of the plate posteriorly, the expansion . 


increases from the joint in an anterior direction so 
that the effect of the expansion is much more pro- 
nounced in the premolar area, where it is frequently 
more needed, 

In the palate of the plate in the region of the 
canines two metal plates were vulcanized, each 


Through each 


plate having an eye soldered on it. 
of these eyes was passed a bar having a head on 
one end to prevent it slipping through the eye, and 
the other end screwed with a nut attached and 
a double collar (the eye passing between the 


The spiral spring on the bar works 
This appliance 


two collars). 
between the eye and the nut. 
was worn for six weeks. 

Case 5. Inferior protrusion associated with 
contracted arch. 

History of case (J). Girl, eight years old, one 
of eight in family. The dentition in all the other 
members of the family is normal. 

A similar plate was made for the maxilla for 
expansion as in the previous case, with a hinge at 
the posterior part of the plate ; but, in addition, 
a piece of metal extending from the rubber palate 
and overlapping the incisive edge of the lower 
incisors was inserted. Soldered to the plate in 
the canine region were two eyes carrying the 
bolt and spring as in the previous case. Both 
in this and the previous case the plate was sawn 
through after it had been worn for & few days 


(Fig. 4). 
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In the photograph (Fig 5) you will see that 
the inward tilting of the lower molars has brought 
the buccal cusps outside those of the upper molar. 
As the result of treatment by expanding the 
arch you see in the photograph (Fig. 6) the buccal 
eusps of the upper molars are now over the lower. 
This appliance was worn for four months. 

CasE 6. D., aged eleven and a half, almost 
entirely bottle fed. No dummy. 

All the permanent teeth from the first molar were 
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in position with the exception of the right upper 
second premolar. 

There was general crowding of the anterior teeth 
with the right maxillary canine outstanding from 
the ach and the left upper central incisor over- 
lapping the right. The four first premolars and 
right upper second temporary molar were removed 
on January 13, 1914. A vulcanite plate was made 
to cover the palate. It extended as far back as the 
posterior border of the first molars but did not ex- 
tend over their occlusal surfaces. A space was 
left between the anterior border of the plate and 
the lingual surfaces of the anterior teeth. A wire 
was vuleanized into the plate and bent so as to 
impinge on the lingual surface of the four incisors 
to prevent them from moving backwards. Vul- 
canized into the plate on the right side was a bar 
with a loop at its free extremity which extended 
round the posterior surface of the molar as far as 
the buccal fissure ; a similar one was made round 
the anterior surface of the second premolar. 
Passing through the two loops on the buccal sur- 
face a forked bar carrying a spiral spring was 
placed, on the long arm of which was fitted a nut 
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and screw for adjusting the spring. On the single 
end or handle of the fork a lug was soldered for 
embracing the canine on its mesial surface. The 
handle of the fork on the left side was prolonged 
as far forward as the central incisor on that side. 
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'Three lugs were attached to this bar for engaging 
the central incisor, lateral incisor. and canine to 
retract them. This appliance was worn for three 
months. It is not yet quite completed. 

In conclusion I should like to enumerate the 
advantages of this method. 

(1) The action is continuous and consequently 
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rapid in its effect, reducing to a minimum the 
period during which an appliance need be 
worn. 

(2) The appliance is very easily regulated by 
the patient, the discomfort of intermittent tighten- 


Fic. 6 


ing avoided and thereby the number of attend- 
ances is reduced. 

(3) It is not unduly cumbersome. 

(4) It is easily fitted. 

(5) It is easily kept clean. 

(6) It can be adapted so as to influence the 
position of any tooth 
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Oral Surgery and Surgical Prosthesis 


The PRESIDENT extended a cordial welcome to the members and briefly expressed his 
regret that owing to the serious political situation so few members were present. 


REPORT ON 
SURGICAL PROSTHESIS OF THE JAWS 


By H. WATSON TURNER, M.R.C.S., L.R.C.P., L.D.S. 


I THINK the chief points to bear in mind in treating 
this subject of " Prosthesis of the Jaws” are 
simplicity of the appliance and asepsis. 

Bearing these two points in mind, I have classed 
my cases under these heads : 

A. Those following resection of malignant 
growths. 

B. Those 
growths. 

C. Those due to destruction by infective pro- 
cesses, e.g. syphilis, cancrum oris, etc. 

A. When considering any case of a malignant 
nature it is necessary to go into the history very 
earefully ; the rapidity of the growth, whether of 
primary origin or secondary infection ; the extent 
of the growth and, if the primary seat of infection, 
to note if any secondary infection exists, or if any, 
or how extensive, glandular infection is present. 
These points must weigh very considerably in 
deciding whether to attempt prosthetic treatment 
or to leave it alone altogether. It is also well, if 
opportunity be given—and I do think it should 
be more generally given—to see the case in con- 
sultation with the surgeon prior to any surgical 
treatment. It may be possible for the dental 
surgeon to suggest to the operator the retention 
of certain tissues which may prove of great help 
to his prosthetie treatment, and may greatly 
simplify matters, to the benefit and comfort of 
the patient. For example, the retention of the 
orbital plate or maxillary process, in resection of 
the maxilla, renders a difficult case quite simple. 
Again, in these cases it is now fully recognized, or 
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if not it should be, that in preparation for opera- 
tions it is well, owing to their general sepsis and 
their liability to become septie, to extract teeth 
prior to operation. "This applies with less force to 
the case of very early operations. My personal 
experience leaves me no doubt, on genera! broad 
principles, as to this being the-right line of treat- 
ment ; but in cases where there is complete resec- 
tion of a maxilla or division of the mandible, it is 
of very great value, if it be found possible, to keep 
any teeth that will be of help in retaining the 
appliance in place. 

In arriving at any decision it is well to consider 
how teeth can best be kept in a condition of asepsis 
if retained. This can only be done by the process 
of isolation of teeth. For example, a molar, second 
bicuspid, and canine in a maxilla can be left in 
resection of the opposite maxilla, provided they are 
not already badly infected; likewise in the 
mandible, in cases of complete division, teeth on 
either side are of the very utmost value. Butin no 
case would I advise two contiguous teeth to remain, 
even if healthy. The liability to sepsis at any 
time is great; with a dental appliance the risk is 
increased tenfold. A patient can easily cleanse an 
isolated tooth, but fails sadly with teeth when 
adjacent one tó the other. The isolated tooth has 
a much greater chance of long life and value 
as a prop for supporting our appliance than any 
two or three teeth together. They are sure to 
suffer, and in these cases sepsis must be kept 
absolutely away. 

Another benefit to the dental surgeon is an 
2D 
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opportunity of obtaining a cast of the mouth prior 
to operation. 'This will enable one to prepare 
trays for taking casts subsequent to operation and 
avoid much discomfort to the patient by having 
ready at hand a well-fitting special ‘‘ tray." 

In discussing what might or might not be re- 
tained, the dentist must recognize the all-important 
factor that there must be no sepsis or irritation 
after operation. It is far better to fail with the 
appliance than run any risk of secondary infection. 
A case in point has recently come under my notice. 
A man aged 55 had an operation on his cheek for 
epithelioma. "Teeth in absolute proximity to the 
growth were removed. The resultant scar pro- 
duced diminished the opening of the mouth to a 
very large degree. Recurrence has occurred near 
the seat of the operation and radium is being used. 
The man came to me complaining of bad pain in a 
sole remaining upper molar. Why it had not 
been removed presumably was that it was quite 
healthy and non-carious. For any purpose of 
masticating it was valueless. Owing to contrac- 
tion and diffieulty of cleansing, the tissues sur- 
rounding became septic due to local stagnation, 
and with much difficulty the tooth was removed. 
The question arises in one's mind, was this the 
cause of the recurrence ? Anyway it may have 
been, and it ought to have been removed. 

A further point I wish to emphasize. I think 
it would be of much help, if in cases where surgical 
prosthesis is contemplated, the dentist were 
allowed to supervise and carry out the necessary 
cleansing of the mouth before and subsequent to 
operation. This is not at all easy, and essentially 
it is the work of the specialist. I admit that this 
is usually carried out with very little or no dis- 
comfort to the patient, not from consummate skill 
and gentleness, but more often because the parts 
requiring special treatment are not reached, and 
they suffer in consequence. 

A case occurred in my own practice, which 
taught me a lesson. A lower 8| was extracted ; it 
was very difficult and took a long time to extract. 
I personally attended and treated it three times 
daily for five days, then went away for two days, 
leaving full instructions for the continuance of the 
treatment. I came back to find the wound full of 
pus, the jaws fixed, and, as a result, the patient 
was set back for two weeks. This case, I know, 
has no direct relation to surgical prosthesis, but it 
serves to emphasize my point. 

I will now take in detail some cases under the 
first classification—those following resection of 
malignant growths. 

For reasons already stated, these cases re- 
quire the most careful and serious consideration 
before attempting to do any prosthetic treat- 
ment. 

I would draw attention to the great importance 
of very careful observation and treatment of 
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cases which come within our personal range of 
treatment, in fact, to the possibility of early diag- 
nosis. The cases I refer to are those where it is 
necessary to extract teeth because of sepsis around 
them. Itisequally important if one tooth or many 
be involved. In nearly all these cases the patient 
does not come because of pain in the tooth itself, 
but because of some trouble such as tenderness on 
pressure of the tissues surrounding the tooth. 
More often than not these cases on examination 
show that there has been a chronic and long- 
standing infection and the surrounding tissues 
have become more or less involved. 

Extraction, after careful cleansing, is justified, 
but this should not suffice. It is most necessary 
to maintain a very careful cleanliness of the wound 
and constant observation. My point is best shown 
by giving a case in practice. 


A woman, aged about 40, complained of tender- ` 


ness on mastication of a left upper molar. There 
was sepsis round the molar and it was extracted. 
Careful syringing (not disturbing the blood clot) 
was carried out, but the socket did r ot heal. The 
microscope revealed epithelioma. A partial ex- 
cision of the maxilla was at once carried out, and 
the patient made an excellent recovery. There was 
no sign of any glandular infection. The patient is 
now absolutely all right, six years after operation. 
A gold plate was made three weeks after the opera- 
tion, simply covering over the part operated on. 
Gold is perhaps easier to keep clean and was used 
for that reason. Láter on, a vuleanite denture 
was made on account of lightness, it was thickened 
to replace the lost part, and was worn in absolute 
comfort; no signs of any surgical treatment 
could be noticed—a most pleasing result of early 
diagnosis. 

Unfortunately, more often, opportunity does 
not lend itself to early diagnosis, and we have to 
deal with cases of a most distressing kind. Take 
cases occurring in the mandible. These are the 
most difficult that are met with. One feels one 
must try something, but one is doubtful of any 
benefit. If it is a case which does not involve 
complete resection of the total depth of the man- 
dible, it becomes one of comparative simplicity, 
and a plate can be made when the parts are healed. 
Where resection of the whole depth of the mandible 
has occurred, it is at any time most diffieult ; the 
question indeed forces itself on one, would it not 
be well to leave it absolutely alone from a pros- 
thetic point of view? Is it worth the risk of any 
irritation from an artificial appliance of any 
nature? We must set the evidence of the possi- 
bility of permanent success of appliances given 
by our Continental confréres against the dangers 
of renewed irritation. In any case I think it 
difficult to decide, so much depends on what sup- 
port one can obtain for the apparatus. Strong 
teeth remaining either s’de are of great value, or 
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diffieulties may be got over by uniting upper and 
lower appliances. One very distressing result of 
resection is the constant slobbering, and if this 
can be prevented our efforts at prosthesis are well 
rewarded, and in deciding whether to make an 
appliance or not, we must carefully weigh the 
chances of relief from this trouble. The extent of 
slobbering very much depends on the situation in 
which resection has taken place and to how great 
an extent. If, in operating, parts of the mandible 
are retained without loss of muscular attachment, 
we are much more hopeful of a good result from 
prosthetic treatment. If extensive muscular 
separation has taken place, the chances of 
relief from slobbering are very remote. I recall 
two cases with Mr. J G. Turner. The first 
was a large resection of the right mandible. 
A vulcanite splint was made and the ends 
adjusted to the divided mandible by means of 
metal plates screwed into the splint at either 
end of the divided mandible. It was difficult to 
obtain a satisfactory hold, the serews very readily 
tending to loosen. Holes were drilled freely 
through the splint to permit of free syringing to 
keep it clean. The patient died in six weeks, 
but was comfortable and unconscious of his de- 
formity. There was notimeto give it a good trial. 
It makes one ask, was one justified in one’s efforts ? 
This seems so often the end, an appliance made 
just in time for death. 

The other case was an extensive resection which 
included the entire symphisis and consequently 
much muscular detachment. A bar of vulcanite 
was made, and holes were drilled into the ends 
of the divided mandible. The splint was sewn 
in at the time of the operation. It was worn 
for eighteen months and kept the rami separated, 
and was of some help, but so much muscular 
separation did not allow of much relief from the 
trouble of slobbering. 

A third case occurred where there was not 
such extensive muscular detachment and a similar 
treatment was adopted with better success, but 
again death occurred after a few weeks. 

Another case of interest comes from Mr. Lewin 
Payne. 

A patient, aged 17, operated on in 1909. Perios- 
tial sarcoma of mandible commencing in region 
of 6. 

Three operations were done : 


(1) From angle to 3|; March 1909. 

(2) 
May 1909. 5 

(8) Section from 2 to 2; June 1909. 

This shows in itself how rapidly recurrence may 
oceur. 

Cradle splints were adopted after (1) and (2), 
within two days of operation. After operation (3) 
no teeth remained. Twelve months after the 
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third operation, a hinged masticating AER 
with springs attached was fitted. 

Mr. Payne notes: ‘ The chin prominence was 
lost and the soft tissues drawn down, but there 
was practically no distortion of the centre line, 
which is so often noticeable in these cases.” 

In June 1913 the patient was well and showed 
no indication of recurrence; she had used the 
applianee regularly. I think Mr. Payne has well 
earned the gratitude of his patient. It is a 
question if it would not have been better to have 
waited twelve months in the first instance. It is 
very difficult to decide, but in cases of this kind 
where one is really hopeful of ultimate success, 
I do think the boldest procedure is to withhold 
prosthetic treatment for a time. Any irritation 
to injured tissues is so liable to predispose re- 
appearance of malignancy. 

With cases occurring in the maxilla, relief from 

surgical prosthesis is far more happy and much 
may be done to help the patient. Here we have 
generally more or less of a maxilla retained and 
valuable parts to which we can fix an appliance. I 
had hoped for cases of this kind to have been sent 
me as they must have occurred comparatively 
frequently in practice, but perhaps in discussion 
we shall hear gentlemen detail their own practical 
experiences and treatments. 
These cases may, for purposes of discussion 
and classification, be broadly divided into those 
occurring in adults and later stages of life, and 
those in childhood and youth. 

First, those of adult life and later life. 

These are generally of epithelioma or carcinoma, 
very malignant in type, glandular infection 
occurring almost simultaneously, and secondary 
deposits rapidly after. I referred earlier to a case 
of epithelioma and the result of very early obser- 
vation : that case alone will show the need for 
very careful note of any untoward delay in healing, 
and emphasize the importance of trying to 
maintain a healthy mouth. 

Now to consider the treatment of cases of 
excision of a maxilla. 

I will give my experience of a case which came 
to my care, and, I imagine, one that fairly: often 
occurs in practice. 

A man, aged 65. 
maxilla. 

I was shown the case prior to surgical treat- 
He had 
several and I was fortunate to be enabled to 
isolate 7 5 3| and also to obtain a cast of his mouth 
prior to operation. This was a great help. Four 
weeks after operation I made a vulcanite obturator 
with a hollow box, filling up the space lost by the 
maxilla. One trouble resulting from it was that 
I had to ease it frequently to relieve the pressure 
on the box of the contracting tissues. Within six 
weeks I had to make another, and a third in three 
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months’ time. Fear of irritation of the wound 
made me ease the case, and for three months 
the patient could not take his meals with his 
family, owing to liquids returning via his nose. 
When the wound appeared absolutely settled and 
no further contraction was apparent, I took an 
impression in plaster, and moulded a cast on a 
rigid base plate with wax, manipulating it until 
the patient could swallow liquid in comfort with 
no return by the nasal passages. From this I 
made a gold obturator raised to support the cheek. 
The appliance served its purpose; for eighteen 
months the patient lived and dined with his 
family, then secondary growths occurred, and he 
died. 

I wish to refer to two further cases of prosthesis 
which come under this classification of malignancy, 
sent to me by Mr. Lewin Payne. "They are both 
cases of epithelioma of tongue. 

(1) Female, aged 50. Operation, excision of 
tongue. 

Appliance work. A denture with artificial 
tongue attached was inserted after the wound had 
healed. The artificial tongue consisted of a soft 
rubber hollow bulb, shaped to the floor of the 
mouth, and sloping back to the pharynx. Seven 
years after the operation the soft tissues repre- 
senting the floor of the mouth had so developed 
as to render the artificial tongue unnecessary. 
When last seen the floor of the mouth remained 
quite healthy, and the patient was able to masticate 
food efficiently and to talk moderately well. 

(2) Male, aged 48. Epithelioma of tongue. 
Glands in neck. - Operation, excision of tongue. 

After the healing of the wound an artificial 
tongue was inserted to aid speech and deglutition. 
The artificial tongue consisted of a hollow piece 
of moulded soft vulcanite rubber. 

Recurrence of growth around epiglottis observed 
two months later. 'The floor of the mouth had 
become somewhat raised above the position a 
month after operation. The patient died four 
months later. 

I am sure we all are indebted to Mr. Lewin 
Payne for his excellent efforts in these two cases 
and I most sincerely thank him for giving me the 
use of his experience. 

In eases of excision of the tongue, with good 
results, one cannot but be struck with the excellent 
results as regards deglutition and speech. If I 
may venture criticism on the first case, I think it 
would have been safe left alone, especially as now 
the artificial tongue is dispensed with. In the 
second ease, where there was already glandular 
infection, I think it would have been far better 
to have left it alone. One can only arrive at 
these conclusions by trying the results that come 
from prosthetie treatment, and for this reason 
I think these two cases are of great instructive 
value. 
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I now refer to a case occurring in early life. 

A girl, aged 14. Sarcoma of right maxilla. 

The maxilla removed by Mr. Waggett, orbita. 
plate left. 

I first saw the case six weeks after the operation. 
''he patient's mouth was firmly closed ; there was 
no injury to the articulation, it was the result of 
an application of radium. It was nearly three 
months before I could get the jaws sufficiently 
open to allow of any impression being taken. I 
then made a simple vulcanite obturator. The case 
is here and you can see it does not fill out the cheek 
as one would wish, but at the time it was all that 
one could do. All the same, the result is not 
bad. I was most careful to avoid any irritation, 
and the patient has been very good in keeping her 
denture clean as well as the remaining teeth and 
mucous surfaces. As a result she has had complete 
comfort and has been able to eat, drink, talk, and 
sing, and really enjoy herlife. Her mental attitude 
to her deformity is splendid. It is two years since 
the operation, and the tissues are all healthy and 
clean. Three months ago, I considered making a 
fresh obturator, but hesitated, as one does not 
always get such comfort and excellent results. 
The patient and her parents decided me; they are 
more than pleased with things as they are, and I 
think I am justified in leaving well alone. An 
important question is how soon one should start 
prosthetie treatment, one is so afraid of causing 
any irritation or chance of sepsis in the early days 
after operation. Iam inclined to think that in all 
cases of resection of the maxilla it is best, more 
especially in cases where one hopes for permanent 
relief, to adopt the use of a vulcanite plug, which 
the patient can wear at intervals during the 
day and at night, and so prevent undue contrac- 
tion, and to wait till the parts are entirely healed 
and settled down before proceeding with pros- 
thetic treatment. That repeated stretching will 
prevent contraction of scar tissue is shown by the 
following case, under the care of Mr. J. G. Turner, 
that I attended to when House Surgeon at the 
Royal Dental Hospital. 

It was an elderly woman who had been operated 
on for cancrum oris and extensive destruction of 
soft tissue in the cheek. Asa result, there was a 
large band of very tense scar tissue which abso- 
lutely locked the jaws. The patient could only 
be relieved, after the excision of the scar tissue 
between the jaws, by the wearing of a prop. 
The patient wore it attached by a string 
round her neck ; at night she accustomed herself 
to using it, and she put it in her mouth at odd 


times during the day. She was an excellent type . 


of woman and most grateful for this simple relief. 


. But how much better if the prop had been 


employed from the very first. 
Two other cases I should like to mention are 
sent me by a very old friend, Mr. T. S. Carter of 
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Leeds. 'They are most excellent examples of 
what can be done with simple appliances. 

(1) Male, aged 51. Carcinoma and excision of 
maxilla. 

He had his obturator fitted four weeks after 
operation. His speech was good and he was 
quite comfortable. 

(2) Boy. Sarcoma of right maxilla. 

Three weeks after operation an obturator was 
made and worn with comfort ; six months after 
his general appearance was greatly improved, and 
to show the complete restoration he could readily 
whistle. 'The obturators were made of vulcanite, 
and were so fitted that the roof of the mouth 
was restored, and food was prevented from escaping 
into the nasal cavity. Each casc had portions 
which projected upwards to hold out the cheek 
and support the floor of the orbit. Teeth were 
added, not only for appearance, but also to help 
the lad to control his food. 

Mr. Carter's note on how he obtains the impres- 
sion and shapes the obturator is instructive. 

* Having softened beeswax, I fill the cavity 
exposed by the removal of the maxilla by inserting 
a portion of suitable size, and by digital pressure 
restore in wax the roof of the mouth. Having, 
with a sharp instrument, indented the exposed 
surface and then covered with a thin coating of 
glycerine, the impression of the rest of the maxilla 
is taken in the usual way. Having removed the 
latter, the plug is dislodged from the nasal cavity 
by means of a hooked instrument and the two por- 
tions fitted together. Much help in keeping the 
obturator in situ was obtained by making the 
external surfaee of the palate convex by turning 
the alveolar border and teeth well inwards. The 
muscles of the cheek acting on this surface have a 
lifting tendency which helps to keep the plate in 
position." | 

A case was sent me bv Dr. Austin. 

Chondro sarcoma of right maxilla. 
of right maxilla and orbital plate left. 

A skeleton obturator (Mr. Dolamore's pattern) 
inserted at time of operation. Permanent 
vuleanite obturator five months later. There 
was practieally no contraction and the wounds 
healed rapidly. Two years after the operation 
the patient was well and comfortable. The most 
interesting point was the insertion of a skeleton 
obturator at the time of the operation. Was there 
not a risk of irritation, and would not a vulcanite 
plug have served the purpose equally well ? 

Before leaving cases of a malignant nature it has 
occurred to me that where we cannot successfully 
relieve the dribbling of saliva, help may be given by 
employing the ordinary saliva tubes as used in our 
daily practice. It is, I think, worth trying if it 
only helps for a short space of time. 

B. Cases following resection of 
growths. 


Removal 


innocent 
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These would include osteomata, odontomes, 
cysts, etc. 

These cases are not hampered by fears of second- 
ary deposits, glandular infection, nor, to an equal 
extent, by fears of local recurrence due to irrita- 
tion of appliances, and are consequently much 
more favourable for treatment. 

C. Cases due to destruction by infective 
processes, e.g. syphilis, cancrum oris, necrosis 
following injections in septic mouths, etc. 

Of these, eases due to syphilitie lesions are 
commonest, and vary from simple perforations of 
the hard palate to the most extensive destruction 
of tissues. In all attempts at surgical prosthesis 
it must be insisted that no irritation of the edge of 
the wound occurs. We have all of us seen in our 
out-patient clinics, cases of perforation of the hard 
palate, when the patient has taken on his or her own 
prosthetic treatment by adjusting daily a simple 
plug of cotton wool, and has not come for relicf 
for a long time, and then only because of the rapid 
increase of the size of the perforation due to irrita- 
tion from the wad of wool. These cases, like all 
others. must be treated on their own individual 
merits, and any apparatus to help the case should 
be as simple as possible. We have all had cases 
of small perforations and have made vulcanite or 
metal palates to cover them over. 

I will mention three cases of interest of a moie 
extensive nature. 

(1) Restoration of hard palate by means of 
dentures, after syphilitic necrosis and operation. 

Male, aged 48. Case presented by Mr. H. H. 
Tomlinson of Rock Ferry. 

The case was operated on June 1909 by Mr. 
Paul at Liverpool Royal Infirmary. 

Full upper denture, extending to turbinate 
bones, and partial lower with springs attached to 
support the upper. The dentures were made after 
healing, May 1910. As a result of the dentures, 
the tissues soon became inflamed where there was 
any undue pressure, and had to be eased. The 
patient is able to speak and drink in comfort. 
The springs have to be renewed every six months 
owing to extra pressure and big play on them. 

(2) Case of syphilitic necrosis, treated by Messrs. 
Hooton and Long of Manchester. Male, aged 35 
to 40. 

Nature of Case. A man living in India. He 
came in 1910, presenting the condition shown by 
the model and requesting to have a plate made 
as shown, having worn a precisely similar one for 
eight years. He had had plates made carrying 
teeth but had been quite unable to use them. The 
lower teeth were all present. The patient was able 
to speak quite distinctly with the plate in and 
stated he could eat and drink without difficulty. 
Without the plate, speech was excedingly in- 
distinct. There was comparatively little in the 
contour of the face to suggest the remarkable 
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condition of the mouth. The case was syphilitic 
in origin. 

These two cases bring out very definitely two 
points in prosthetie treatment: the first case, 
the risk of undue pressure on the edges of the 
cavity ; the second case, the absolute simplicity 
of the apparatus that gave most comfort and 
satisfaction to the patient. A case of this nature 
should be kept well in mind ; I do not think it at all 
uncommon. The patient will at once realize that 
it is a choice of evils, and prefer the comfort of a 
simple and easily cleansed appliance to complete 
prosthetie restoration, which must mean a com- 
plieated and troublesome appliance. 

'The second case also proves how well a patient 
can do without teeth if he has a clean mouth and 
firm gums. I do not refer to this point as a 
suggestion that he should go edentulous, but that 
cleanliness and comfort should be our first con- 
siderations, and if they cannot be obtained with 
dentures, better sacrifice the dentures. 

(3) A case occurring in practice of Mr. J. G. 
Turner. 

A man, aged 30. Necrosis of hard palate and 
nasal bones, leaving the nose flat on the face and his 
speech hopelessly bad. 

A simple upper denture was made to cover the 
palate, with a dental alloy extending rod fixed to 
the palatine surface of the plate. To the end of 
the extending rod was adjusted a plug of vulcanite 
which filled out the nose and greatly improved 
the appearance. 

I referred to a case of cancrum oris in relation to 
treatment, where contraction of tissues occurred, 
by means of a prop. In any kind of case, for 
example, after cancrum oris, burns, or the like, 
where there is any likelihood of a firm scar tissue 
occurring, it is best to make a prop for the patient 
to wear at once. The constant stretching will 
prevent undue contraction from scar tissue. If 
scar tissue has formed and firm contraction occurs, 
it is necessary not only to divide the scar, but to 
resect a wide portion of the scar tissue. One must 
eut this tissue to realize its extreme tenseness ; 
it broke the scalpel in the case I mentioned, 
operated on by my brother when I was house 
surgeon. 

In cases of extensive necrosis involving the total 
depths of the mandible, whether the dead bone or 
an artificial case is to be used to keep the perios- 
teum in shape must depend on how efficiently 
drainage is acting while the bone is retained 

Another class of cases I wish to mention (and the 
reason for introducing this is that the plug I 
shall mention is of a prosthetic nature in that its 
use avoids extensive destruction of the bone in 
order to obtain adequate drainage); I refer to 
cases of cystie nature, such as dental cysts, cavities 
in the bone resultant from abscesses, or after re- 
moval of portions of necrosed bone 
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In all these cases the healing process after 
operation is very lengthy as it necessitates the 
wound granulating from its base. In the early 
stages it is advisable to pack the wound lightly 
with gauze every day, and syringe out the cavity 
with some simple non-irritant lotion. After about 
seven to ten days, in place of packing, a simple 
plug of vulcanite, attached if necessary to ad- 
jacent teeth, is employed just to fill the orifice. 
As the granulation tissue forms, the plug should 
be eased until the healing is complete. At 
the same time the patient should be shown how 
to keep the plug clean and also instructed to con- 
tinue the syringing. This may appear very simple 
and easy; it is not always so. I will refer to two 
cases in practice, both cases of extensive cysts of 
the mandible, extending up the entire length of 
the ascending ramus. In one case, which was 
operated on by Mr. J. G. Turner, the entire ramus 
was hollowed out, the cyst extending right into the 
condyle. 'The wound was packed for two to three 
weeks, and a plug was then made which was 
gradually eased. Granulation took place from 
the base, with, as a result, complete healing after 
eighteen months. 

In the other case, where no plug has been used, 
the wound has not healed nearly so well, and now, 
two years after operation, trouble still occurs. In 
these cases care should be taken to let the wound 
granulate only from the base, in order to prevent 
any contraction of parts, which might leave a 
cavity, which gets closed in but does not 
granulate. ; 

A class of eases I have not mentioned, which 
most frequently comes to us for prosthetic treat- 
ment, is that of congenital cleft of the palate, 
partial or complete. 

Congenital Clefts. 'The more general are cases of 
complete cleft of the hard and soft palate, too 
extensive to allow of satisfactory results from 
plastic operation of the surgeon. Whether these 
cases should be attempted or not by the surgeon, 


or left to the care of the dentist in later years, is 


worth discussion. I think the surgeon. is fully 
justified in any attempt at restoration of the 
cleft, even if only partially successful. He should 
operate to obtain the best results in the early days 
of infancy, within, maybe, the first three or six 
months. If the infant can be benefited in its 
power to suck and swallow, a very great advantage 
is gained, as malnutrition may easily follow if these 
functions are defective ; and further, in extensive 
clefts, respiratory troubles are very liable to occur. 
Again, if surgical intervention is delayed till speech 
has begun, it is not so easy to correct faulty speech 
by later education; better try to prevent it by 
early operation. 

A most interesting observation on this point is 
made by Mr. G. E. Waugh, in his article on cleft 
palates (Hutchinson and Colyer, ‘ Index of 
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Treatment," by various authors). He says, ''In 
cleft palate, the defect of speech is not in direct 
proportion to the extent of the deformity. Cases 
of only a small partial cleft may have a very 
high degree of imperfection of articulation, and 
vice versa ; suggesting that the peculiar mode of 
pronunciation is dependent on an associated defect 
of the higher speech centres, and not entirely 
dependent upon the defect of the peripheral 
speech apparatus. Consequently the improvement 
in speech which follows operation is not neces- 
sarily in proportion to the success of the operation." 

To me this observation is most interesting, and 
I think sound. I think that whatever kind of 
appliance we may adopt, phonation is a failure 
unless the patient is instructed in elocution, and, 
as a result of such efforts, he must develop the 
higher speech centres, and so attain to perfection 
in articulation. If we approach our prosthetic 
treatment with this important point settled, it 
will, to a very great extent, help us to decide what 
appliance is best to adopt for these cases. 

The chief point of consideration is—How to 
make an appliance that will be of simple construe- 
tion, of a lasting nature and easily cleaned, and 
not liable to irritate surrounding tissues. I do not 
think sufficient attention is given to those details. 
Too much thought and endeavour have been 
given to replace deficient parts, and to making 
appliances which will carry on movements of parts 
in the same way as nature, when the cleft occurs. 
This perhaps is the most natural line on which 
to proceed, but how difficult it is to imitate actions 
of muscles and soft tissues. A soft rubber vellum 
is very quickly septic, and requires frequent re- 
newal ; moreover, the joint of the soft to the hard 
palate is septic, and any apparatus that easily be- 
comes so must take a back seat. The question of 
renewal is not so great, as the patient can always 
be supplied with a fresh plate and have it adjusted 
as required. A better and more general method 
is to make the obturator in one piece, and of solid 
vulcanite or metal. Vulcanite is more generally 
used as it is light compared with metal and easily 
moulded to the uneven parts of the cleft, but it 
eannot be so easily cleaned as gold. In cases of 
perforation of the hard palate it resolves itself 
into an ordinary vulcanite or metal palate 
covering over the space of the cleft. Other 
methods that have been adopted in cases of this 
kind, such as soft rubber plates, large above and 
below and contracted in the middle, or filling in 
by plugs of wool daily, do not call for discussion 
as the contrivances are hopelessly septic, and also 
injurious to the edges of the wound. 
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Where the cleft involves the soft palate as well 
as the hard, I think by far the simplest method 
is to make the obturator in one solid piece, 
covering the hard palate and passing to the back of 
the pharynx, with the sides so adjusted as to let 
the sides of the cleft play on the palatal surface in 
all stages. The portion filling the soft palate is 
curved slightly downwards to allow of free drainage 
of mucus and so prevent its accumulation. 
These vulcanite obturators should be most care- 
fully smoothed and polished in all places where 
they do not rest absolutely on the hard palate. 
I have tried cases of this kind and find them as 
successful as any others, and, considering their 
simple nature, they are, I think, generally the best 
to adopt. I have a patient of my brother's here 
showing such a palate in use. 

For another case I made a similar obturator, 
carrying several teeth. The patient had worn a 
large hollow box filling in the cleft, but it was not 
a success. The tendency to accumulate mucus 
was much greater and not at all pleasant. This 
patient had been operated on, but the soft palate 
failed to unite and there was only partial union of 
the hard palate. 

A case reported by Mr. Landor Whitehouse is of 
interest. 

An ordinary congenital cleft. Male, aged 18. 

He has four obturators: simple flap, hollow 
vuleanite box, hollow metal box, and is now 
wearing a soft rubber obturator. Mr. White- 
house's idea is to try to find what, if any, relation 
the material of which the box is made has to the 
timbre of the voice. Apart from this the case 
shows at once all the points for and against the 
different kinds of obturators. If the simple flap 
is as serviceable as the others, I think it cer- 
tainly the best. Speech must be practised in any 
case. 

One other comment I would like to make, and 
it is in relation to the hollow boxes that are made 
for these cases of cleft palate. A hollow box is not 
easily (in fact very rarely) made so as to be free 
from external infection. It is almost impossible 
completely to seal a gold box. Close examination 
generally reveals some pin point which flux has 
for a time covered, and it becomes a direct opening, 
and however small it may be, the box soon becomes 
miserably foul. For this reason boxes should be 
avoided, if possible. I think the best way is to 
shape up a piece of pumice to the cavity, pack 
vuleanite round it, and then no after opening is 
required to release shot or whatever may have 
been used to keep the shape of the box. The 
pumice is light and is retained in situ. 
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REPORT ON 


THE LATE RESULTS OF THE CLEFT PALATE 
OPERATION 


By TRUMAN W. BROPHY, M.D., D.D.5., LL.D., F.A.C.S. 


CONGENITAL fissures of the palate accompanied 
by harelip are so conspicuous, of such frequent 
occurrence, and their influence upon the patient so 
depressing that measures looking toward their 
successful treatment have always been regarded 
by surgeons with deep interest. Harelip, with 
cleft palate, no doubt is one of the most distressing 
deformities which befalls mankind. The unfortu- 
nate sufferer, conscious of his deformity and his 
inability to speak distinctly enough to be under- 
stood by his associates, too frequently isolates him- 
self and shuns the society of his fellow-men. Know- 
ing the importance of this subject, I deem it a high 
honour to come before this Congress and to 
endeavour to explain the late results of this 
operation. 

In order to present the subject clearly I have 
divided it as follows : 


(1) Operations performed in early infancy. 
(2) Operations performed in late infancy. 
(3) Operations performed in childhood. 

(4) Operations performed in adult life. 


(1) Operations in Early Infancy. It is necessary 
to a clear understanding that a few of the imme- 
diate results should be brought to your attention. 
The immediate effect of an operation upon the 
palate in early infancy, i.e. before the age of five 
months, is the marked improvement noticed in 
the general nutrition of the infant. He is now 
able to take his food through the nipple with 
comfort and as a result he gains in weight and 
strength. In closing the cleft, the dental arch 
becomes normal and the line of union quite firm. 
The child is changed from one who is constantly 
fretting and ill to one who is contented. If this 
individual is seen ten to fifteen years after the 
operation, one will note that the dental arch is not 
deformed nor in any way different from an arch 
in a person of the same general features who has 
never had a cleft palate. The teeth oeclude with 
little or no irregularity and the line of union in the 
upper jaw is hardly discernible. The line of 
union in the palate itself is marked by a faint line, 
and on pressing the hard palate a firm, bony arch 
is felt. The soft palate has developed and will 
equal in size, strength, and flexibility a normal 
one. If the operation is properly performed, the 
opening between the naso-pharynx and throat 


will be sufficient for the performance of the normal 
functions. As most of these patients have harelip 
in conjunction with cleft palate, it will be noted 
that union in the lip is represented by a faint white 
line and that the normal cupid's bow has been 
formed. The alæ of the nose are perfectly formed 
and the nasal septum is usually straight, unless 
the patient has since suffered with adenoids or 
other diseases tending to promote nasal deformi- 
ties. No defect is noted in phonation, nor does the 
patient find any difficulty in compassing any vocal 
effort. 

Only two operators have devised plans for the 
correction of cleft palate in early infaney—Sir 
Arbuthnot Lane and myself. Both have been 
criticized more or less severely. As to the points 
at issue regarding Sir A. Lane's work, I cannot say, 
but as to my own I am satisfied that men have not 
succeeded in doing it because they do not under- 
stand the technique. "Some of the illustrations and 
instructions that have been presented to European 
surgeons have been so faulty that to follow them 
would necessarily lead to failure. The broad 
statement that deformities should be corrected 
early, and that they should be brought to as nearly 
a normal state as possible, is so obviously true that 
it seems to me no one should question it. Many 
surgeons have been, and are, of the opinion that 
cleft palate operations in early infancy are not 
expedient since tissues break down and stitches 
cut out. With the improved technique, however, 
such unfortunate results should be avoided. I 
have seen infants upon whom Sir Arbuthnot Lane 
has operated whose palates have been completely 
closed. I have not, however, had an opportunity 
to study them with a view to ascertaining the 
quality of their speech. Sir A. Lane does not seek 
to secure a bony union but closes the fissure with 
a flap. A solid, bony arch, therefore, would not 
be produced. The test of his work, as in all work, 
will be the condition of the parts in adult life and 
the ability of the patients to speak correctly. 

The operation in early infancy brings into action 
the muscles of the palate. These, therefore, 
develop instead of becoming atrophied for want of 
use. Hence a good velum is secured with plenty 
of tissue, whereas if the operation is delayed the 
muscles cannot as surely be made to subserve the 
same purpose as tissues which develop through 
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natural employment. The muscles of a cleft 
palate are not normally employed, and by operating 
at a very early age they are at once brought into 
use and their development is proportionate to other 
tissues. Also, there is much less deformity in the 
bony as well as soft tissues. Therefore the most 
important reason for making the early operation 
is that a normal condition is established which 
enables the patient to speak as children do who 
were born without this congenital defect. 

(2) Operations in Late Infancy. When the 
operation is performed in late infancy, i.e. from 
five months to two years of age, the conditions are 
a little different. The immediate effects are the 
same, but while in some instances the alveolar 
borders are brought in contact by traction of the 
orbieularis oris muscle following closure of the 
harelip, the tuberosities of the maxillary bones 
still remain widely separated and the posterior 
part of the cleft consequently will be widely 
separated also. This separation might have been 
avoided if the bones had been approximated at 
the proper time. In operations upon the palate, 
as time passes the difficulties increase. The 
palate produced by operation at this time of life 
is not, strictly speaking, normal. It usually differs 
in that the arch is broader and so remains. The 
wider the cleft the shorter the velum and, there- 
fore, the soft palate does not approach the posterior 
pharyngeal wall as it normally should. When the 
palato-pharyngeal muscles have been in part added 
to the end of the velum, the palate is made to reach 
the posterior pharyngeal wall. In broad clefts, the 
upper teeth usually occlude correctly with the lower. 
To accomplish this, the mandible becomes wider. 
Therefore, as the result of the operation during this 


time of life, the jaws in the region of the molar : 


teeth become wider than normal. The nose of a 
patient having single harelip and complete cleft 
palate is almost invariably deflected to the side 
opposite the cleft and the nostril into which the 
harelip extends is widely expanded. The face is 
asymmetrical, though not always conspicuously 
so. Phonation is not clear unless the palato- 
pharyngeal muscles are partially utilized to 
lengthen the velum. The parts brought into play 
by the act of speaking are not as fully developed as 
in patients who are operated in early infancy. 
This is due to the fact that the muscles have 
atrophied from disuse. 

(3) Operations in Childhood. In operations 
during childhood, i.e. from two to twelve years of 
age, the same general statements apply as were 
mentioned in the previous paragraph. The soft 
palate in these patients, however, is not so flexible, 
and unless sections of the palato-pharyngeal 
muscles have been added to the velum, it is too 
short. In these people the mental condition 
comes into the issue. Jt is unquestionably im- 


‚proved by the operation, as is well demonstrated 


by comparison with an unoperated patient. The 
child changes from a shy individual and one who 
shuns society to one who is cheerful and happy. 
The defects in speech remain more or less, except 
where the patient has been properly trained by one 
who understands the mechanism of speech. On 
examining the hard palate it will be noted that 
there is a firm, bony arch, which has not been 
obtained, however, by drawing the bones together 
but by the growth of osseous tissue between them. 
The line of union is not marked by a large deform- 
ing scar, and in many cases it can be found with 
difficulty. 

(4) Operations in Adult Life. Operations per- 
formed in adult life, i.e. from twelve years up, 
show the same improvement in the nutrition and 
mental effect. The patient, however, has greater 
difficulty in acquiring correct pronunciation and 
unless he persists in the effort this is not obtained. 
In these people the lack of tissue due to the 
marked atrophy from disuse renders the operation 
more diffieult and the resulting palatal arch does 
not approach the normal with the same degree of 
accuracy as is seen in cases operated early in 
infancy. The arch is usually higher, the distance 
between the teeth greater and the occlusion more 
or less defective. On palpating the palatal arch, 
however, it will be noticed that there is a firm, 
bony union in the great majority of cases. The 
line of union in the harelip is more eonspiguous but 
is not disfiguring. The nose can be corrected so 
that it, also, is not disfiguring. 

I am satisfied that defective phonation has been 
due in many cases to lateral incisions in the soft 
palate. In my opinion this should never be done, 
for the following reasons : 

(1) The tensor palati muscle arises from the 
scaphoid fossa of the sphenoid bone and the carti- 
laginous portion of the Eustachian tube. It is 
directed downward, then reflected over the hamu- 
lar proeess and passes forward to be inserted over 
the surface of the soft palate. "The action of the 
tensor palati muscle is to render the soft palate 
tense and to dilate the pharyngeal orifice of the 
Eustachian tube. The division of this muscle, as 
it passes over the hamular process of the sphenoid 
bone, causes unnecessary hæmorrhage. 

(2) The wound creates a new field for infection 
and the tissues are more likely to break down. 

(3) Once completely divided where it crosses the 
hamular process of the sphenoid bone, the muscle 
retracts to such an extent that it is never reunited, 
consequently the palate loses the function of one 
of its most important parts. 

` (4) Following the complete division of the tensor 
palati muscle, the pharyngeal orifice of the Eus- 
tachian tube no longer normally dilates and, there- 
fore, defective hearing ensues. It must have been 
observed by all operators of considerable experi- 
ence that when the tension of the palate is relieved 
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by dividing the tensor palati muscle, defective 
hearing follows. This is due to the destruction of 
the continuity of the tensor palati muscles and 
consequent failure of the pharyngeal opening of the 
Eustachian tube to dilate normally. 

(5) In making these uncalled-for lateral incisions, 
the principal branch of the posterior palatine 
artery is frequently divided and the palate is, 
therefore, deprived of its chief source of 
nutrition. 

(6) The lateral incisions cut off the nerve-supply 
and museular atrophy frequently follows. 

(7) Following the incision, a mass of cicatricial 
tissue will be formed and a thick, clumsy palate 
be left instead of one which is flexible and resilient. 
Besides, with cicatrization there will be contraction 
and, consequently, defective speech. 

(8) The operator who makes lateral incisions 
usually draws the soft palate forward and upward 
in order to close the cleft, and by so doing the 
palate is made so short that correct phonation 
is impossible. Subsequently the shortening is 
increased by: the contraction which takes place in 
the cicatricial tissue. While the surgeon who 
makes lateral incisions may close the cleft, he will 
find the short, thick, scarred palate will not bring 
to the patient the benefits anticipated. Any 
operation, therefore, which includes the making 
of lateral incisions of the soft palate and completely 
dividing The tensor palati muscle will be followed 
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by defective speech and hearing. The division of 
this muscle is worse than useless. It is unnecessary 
and positively detrimental to the best interests of the 
patient. 

(9) By reason of the cleft of the soft palate, the 
muscles do not develop as perfectly as they would 
if the tissues were united and brought into normal 
action. Like other muscles, they need exercise 
to bring them up to a high state of development. 
It is essential, therefore, to utilize all of the tissues 
available to form a palate of sufficient length to 
enable the patient to articulate distinctly. Too 
frequently we find that the distal border of the 
soft palate does not reach the posterior wall of the 
pharynx. 

It should be, therefore, the aim of the surgeon 
not only to close the cleft of the palate but to avoid 
incisions with their resultant cicatrices ; to pre- 
serve the continuity of the mucous membrane ; and 
to lengthen the palate if possible so that it will 
reach the posterior pharyngeal wall. This method 
of procedure will ensure to the patient the best 
results obtainable. 

In conclusion : To obtain the best results in 
palatal surgery, operations should be performed 
in early infancy, preferably before the third 
month. 


Dr. Bropny exhibited three patients showing 
the good results of his operations. 


REPORT ON 


RESULTS OF THE OPERATIVE TREATMENT OF 
CLEFT PALATE 


By H. BLAKEWAY, M.S., F.R.C.S. 


AT the present time there are three chief methods 
of operating for cleft palate : 

(1) Operations resulting finally in median suture 
of the soft parts of the palate; for the sake of 
convenience these are grouped together under the 
name ‘ Langenbeck's operation," though strictly 
this term should be reserved for median suture 
of clefts involving both hard and soft palates, 
utilizing mucous membrane and periosteum for 
closure of the former. 

(2) The “ turn-over flap" operation of Sir 
Arbuthnot Lane. 

(8) Dr. Brophy's method, in which the bones on 
either side of the cleft are pressed together, and 
are then held in position until union has occurred 
by wires which traverse the upper jaws and are 
then tightly twisted up over lead plates. 

I have nothing to do here with the technique of 


the:e operations ; the aim of all of them is to pro- 
duce a palate which not only effects a mechanical 
separation between the nose and the buccal cavity, 
but which also—and this is much more important 
—is functionally perfect for the purposes of speech. 
Some troubles which in early life result from 
communication between the nasal and buccal 
cavities through a cleft in the palate, such as 
regurgitation of fluid food through the nose, are to 
a considerable extent overcome as the child grows 
older, even though the cleft remains ; others, such as 
liability to chronie naso-pharyngitis and resulting 
middle-ear infection, persist, but are less important 
than the main disability caused by imperfections 
of speech. In order that anything like normal 
speech may be obtained as the result of operation, 
it is of chief importance that a sufficiently long, 
loose, and mobile soft palate be provided ; the 
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eondition of the hard palate and of the teeth is 
also important, but to a less extent, because 
defects in these can so much more easily be 
remedied by mechanical appliances. 

This, then, is the aim of operative treatment, 
by whichever method it be attempted. And this 
is not the place to discuss embryological or 
theoretical considerations upon which a choice 
of one or other method might be based; the 
operations must be judged finally by their results, 
and the only satisfactory method of study of these 
is the investigation of a large consecutive series 
of eases, never previously operated upon, treated 
at the age which the operator himself considers 


suitable, and examined after a lapse of a sufficient ` 


number of years to enable a proper judgment to 
be formed as to the function of speech. It is only 
in the case of Langenbeck's operation that these 
conditions have been even approached, and for 
that reason I propose to deal chiefly with some 
results of Brophy's and Lane's operations, although 
the amount of material at my disposal is much 
less than I could wish, and although the time which 
has elapsed since the performance of the operations 
is too short to enable conclusions as to the effects 
upon speech to be drawn ; it has been necessary 
to study the operations of others, since my own 
eases have been operated upon by Langenbeck's 
method. 


RESULTS IN TEN CASES IN WHICH DR. 
Bropuy’s METHOD WAS EMPLOYED 


These cases were all treated at St. Bartholomew’s 
Hospital, at ages considered suitable for the per- 
formance of the operation, varying from three 
weeks to four months at the time of the first 
operations ; these were performed between June 
1911 and April 1912 by five different surgeons, 
no one of whom operated upon more than three 
cases (but one of the cases referred to later was 
treated by Dr. Brophy himself) ; I am indebted 
to the kindness of these gentlemen for the oppor- 
tunities of seeing the patients, and for permission 
to publish the results of their operations. 

The patients may be classified according to the 
degree of the cleft as follows : 

(i) Two cases of complete bilateral cleft palate, 
with double harelip and prominently projecting 
premaxillary bones. 

(ii) Seven cases of complete unilateral cleft 
palate, with unilateral harelip. 

(iii) One case in which the cleft reached as far 
forwards as the anterior palatine foramen; in 
front of this the hard palate was merely grooved, 
though the alveolar arch was cleft, and there was 
a one-sided harelip. 

In two of the cases the operation was E 
respectively four weeks and four months after 
the first operation, which had been performed in 
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the one case incompletely, and in the other with 
imperfect technique. 

Mortality. Three of the children are known to 
have died, seven months, four and a half weeks, 
and five months after the operation upon the jaws, 
but in none of these was the death attributable 
to the operation ; the first child died of tuberculous 
peritonitis, the second of generalized tuberculosis, 
the older lesions of which were considered at the post- 
mortem to be almost certainly more than a month 
old (the mother suffered from pulmonary phthisis), 
and the third of diarrhoea and vomiting. None 
of the children showed signs of shock after the 
operation, and only one (already referred to as 
having died of generalized tubercle) was seriously 
ill during convalescence. 

Among minor accidents of the operation, 
following are noted : 

Breaking off of the end of a needle, the fragment 
remaining embedded in the jaw ; this occurred in 
four cases, in one of which two needles were broken ; 
it could not be said that in any of these cases evil 
resulted from the accident ; probably its frequency 
would be much diminished by more experience in 
passing the needles. 

Exposure of teeth during the operation : two cases, 
and in another it is stated that several teeth were 
shed during convalescence. 

Fracture of the alveolar process of the maxilla 
occurred once, probably because too much force 
was used ; no harm seemed to result. 

Local sepsis during the period of recovery 
occurred in four cases, and one of these developed 
parotitis a month after the operation. 

Œdema of the upper eyelid on one side was noted 
in one case, coming on two days after the opera- 
tion, and lasting for twelve days, with atemperature 
raised during the first three days to 101°-103:8° F. 
The cause of this condition was uncertain. Mr. 
Berry has pointed out how small a distance inter- 
venes between the tooth-germs and the floor of 
the orbit in young infants, but the swelling in 
this case was of the upper eyelid. 


the 


RESULTS AS REGARDS CLOSURE OF THE CLEFT 


It may be stated at once that in none of the 
ten cases was closure of any part of the cleft, 
other than that in the alveolar arch, effected by 
the operation. The details are as follows : 

Firm union of the alveolar arch, with more or 
less narrowing of the cleft in the palate, resulted 
in three cases ; in four more the alveolar arch was 
closed without union occurring, and the cleft in 
the palate was narrowed : in one of these cases 
the narrowing of the cleft was considerable, but 
was only brought about by the exercise of much 
force, which caused fracture of the alveolar process 
on one side. In the remaining three cases there 
was some narrowing of the cleft in the alveolar 
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arch, while it was at least doubtful whether any 
narrowing of the palatal cleft had occurred. 

These results were certainly disappointing, 

published statements having led one to expect 
that closure of the cleft in the hard palate, at any 
rate, would result from the operation ; whereas 
in this series—a very small one, it is true, and 
affording little experience to any individual 
surgeon—little more than closure of the alveolar 
arch resulted even in the best cases ; an improve- 
ment in the appearance of the patient certainly 
results from this closure, since by its means the 
nose, which in cases of unilateral harelip and 
complete cleft palate is deflected away from the 
side on which the lip is cleft, is brought towards 
the middle line, and the cleft in the lip is often 
much narrowed and its subsequent closure 
rendered more easy of accomplishment. It must 
be pointed out, however, that if, without any 
operation upon the jaws, the harelip be closed 
in the first few weeks of life, the pressure of 
the lip and the growth of the bones rapidly 
cause a bending back of the anteriorly displaced 
premaxillary bones, with consequent shifting of 
the nose towards the middle line. 
J In some of these ten cases scarring took place 
in the neighbourhood of the cleft in the lip as a 
result of local inflammation about the plates and 
wires, and this rendered the operation upon the 
lip less easy ; in four of the cases the operation 
for harelip resulted in suppuration, and in one of 
these the whole wound gave way: a result 
attributable, in all likelihood, to the persistence 
of local sepsis in the situations lately occupied 
by the plates. 

As regards the later history of these cases, several 
have had operations performed by Langenbeck's 
method upon the remaining cleft in the palate ; 
in none is the palate yet completely closed. It is 
at present too early to report upon their speech. 
Such a report could be of little use, from the fact 
that their palates are still cleft. Some details 
must be added concerning the first two of these 
ten cases : 

In the first case there were, at the time of opera- 
tion, no accurate published accounts of Dr. 
Brophy's method, and imperfect technique must 
be held to some extent responsible for the failure 
of the operation. 

The patient, Arthur N., nearly three months 
old, suffered with double complete harelip and a 
complete cleft of the palate, 13 mm. wide at its 
widest part ; the premaxilla was much protruded 
forwards. Under the anæsthetic the jaws could 
be slightly but distinctly approximated by pres- 
sure ; the cheek having been everted on each side, 
and the mucous membrane over the outer side 
of each alveolar process divided, a small chisel 
was introdueed through each of these incisions, 
and a eut made in the bone, in an inward and 
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slightly upward direction. Through these cuts 
silver wires were introduced on silk guides; on 
the right side at least one tooth was exposed. 

When the wires were tightened, after they had 
been threaded through small lead plates, the 
alveolar processes were tilted and much approxi- 
mated, but the cleft in the palate appeared not 
to be narrowed at all. Convalescence was un- 
eventful; the child was discharged with the con- 
dition of the palate unaltered. 

Five months later, after Dr. Brophy had de- 
monstrated his method of operation to us, the 
operation was performed again, with improved 
technique ; the result was that the premaxillary 
bones were replaced so that the alveolar arch 
was complete, but otherwise the condition of the 


Fig. 1 


eieft was not much altered. The harelip was 
closed later. The child, when last seen, was three 
years old; the cleft was still complete, except in 
front, where the premaxille were still in their 
corrected position, but were loose. The upper 
incisor and canine teeth were sound, but irregular ; 
the premolars were discoloured, and on the left 
side were carious. Speech was quite unintelligible. 

The second case Y propose also to deal with 
separately; because the operation was performed 
by Dr. Brophy himself, as a demonstration. "The 
patient, F. H., was a healthy female child, nearly 
four months old, with complete, left-sided cleft 
palate and left harelip (Fig. 1); the left nostril 
was large and flattened, and the nose deflected 
to the right side by the displacement of the pre- 
maxilla forwards and to the right. At the end of 
the operation, the alveolar arch and the hard 
palate immediately behind this had been closed, 
while the remainder of the cleft was somewhat 
narrowed ; the nose was now in the middle line 
as a result o? the bending of the premaxilla over 


SECTION VII: OPERATIVE TREATMENT OF CLEFT PALATE 


to the left, the left nostril had assumed a nearly 
normal rounded shape, and the width of the cleft 
in the lip was much lessened. Two days later, 
however, only the alveolar arch remained joined, 
the rest of the cleft appearing almost as before : 


Fra. 2 


this was the condition when the plates andfwires 
were removed six weeks later (Fig. 2). Convales- 
cence was uneventful. The harelip was closed 
two months after the operation upon the palate. 
Five months later the child died at home of 
tuberculous peritonitis. 
.I show here (Figs. 3 and 4) the result of the 
operation upon the jaws in another of the cases, 


Fig. 3 


a girl, E.T., three months old, with double com- 
plete cleft palate and double harelip with promi- 
nent premaxille. (These drawings are accurate 
representations to scale of casts taken before the 
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operation and after the removal of the wires and 
plates.) I quote from the notes of this case which 
I made immediately after the operation : ** When 
all the wires had been tightened up as much as 
possible, the premaxilla being tightly wedged 


Fro, 4 


between thejtwo iateral halves of the alveolar 
arch, it was found that the breadth of upper and 
lower jaws was exactly equal: yet a gap of 
certainly very nearly half an inch remained 
between the two halves of the hard palate." 


RESULTS IN SEVENTEEN CASES OPERATED 
UPON BY SIR ARBUTHNOT LANE'S METHOD 


It is a pleasure to acknowledge the debt that 
I owe to Mr. Richard Warren, who allowed me to 
investigate these cases. They form a consecutive 
series of his cases of Lane's operation treated at 
the East London Hospital for children,*and all 
were “‘ primary” cases, ie. patients who had 
been previously operated upon were not included 

The table (p. 430) gives the shortest possible 
statement of the results; so many points are matters 
of opinion that it seemed better not to include them; 
there are cases where it may actually be a matter 
of uncertainty whether the palate is completely 
healed or no; what seems to one a completely 
healed but short soft palate represents to another 
imperfect healing ; and when the question con- 
cerns length or mobility of the soft palate, or the 
quality of the patient's speech, greater differences 
of opinion are certain to arise. These and similar 
points are therefore almost altogether omitted 
from the table. Such divergent opinions have 
been enforced as to the results of this operation, 
claims so far-reaching on the one hand, and 
denunciations so extreme on the other, that for 
this reason, too, it is better to confine statements 
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OPERATIONS BY LANE'S METHOD 


430 
| Number 
No. | Sex and Age Extent of Cleft | of. 
| Operations 
| on Palate 
1 |M., 1 mo. | Complete; harelip | 2 
2 |M., 11 wks. | Complete ; harelip 2 
3 |F, 3 wks. | Almost complete 1 
4 |M., 2 mos. | Soft and two-thirds 1 
hard 
5 |F., 8 mos. | Complete ; harelip 1 
6 |M., 5 mos. | Soft, and part of hard 2 
7 |F., 4mos. | Almost complete 2 
8 |F, 5yrs. | Almost complete 1 
9 |F., 4 mos. | Soft, and most of hard ; 1 
harelip 
10 |F., 7 wks. | Complete ; harelip l 
11 |F., 12 days | Complete ; harelip 1 
12 |F., 9 wks. | Soft, and most of hard 2 (and a 
third by 
Langenbeck's 
operation) 
13 |M., 7 wks. | Complete | 
14 |M., 1 mo. | Complete | 1 
15 |M. 3 wks. | Complete ; harelip 2 
16 |M., 13 mos. | Complete ; harelip | 3 
17 |M., 3 wks. | Complete ; harelip | 1 


of results as far 
monstrable facts. 

Of the seventeen cases, nine were males and 
eight females ; their ages at the time of the first 
operation varied from twelve days to five years, 
` eleven of the children being under the age of three 
months. 

The patients were operated on between Novem- 
ber 1910 and December 1913, and all have been 
recently examined, with the exception of three : 
one of these died lately from causes unconnected 
with the operation, while two have not been traced. 
The mortality of the series is therefore nil ; this 
would doubtless not hold good for a larger series 
of cases. The published mortality among 144 
first operations at the Hospital for Sick Children 
on infants of one year of age and under is 12:5 per 
cent ; but in those cases it is stated that no selec- 
tion whatever was made, the operation being 
regarded as a life-saving one in ill-nourished 
infants. But at the East London Hospital, where 
the present series of cases was treated, selection 
is exercised, and marasmic infants on the down- 
ward path are not operated upon: such selection 
probably does much to lower the mortality of 
the operation. 


as possible to the simplest de- 


| Result 
Presen, 
Age 
Palate Speech 
Healed except small hole in Poor 44 yrs. 
hard palate - 
Healed ; cannot now be traced | 
Healed Poor 34 yrs. 
Healed Poor 34 yrs. 
Healed Scarcely at all| 34 yrs. 
Healed Not yet 24 yrs. 
Healed except small hole in Not yet 24 yrs. 
hard palate 
No union Poor 7 yrs. 
Healed Not yet 2 yrs. 
Healed Not yet 16 mos. 
Soft palate and posterior part Not yet 14 mos. 
of hard healed 
Anterior part of hard palate 
healed. Recently dead of 
bronchitis 
| Hard palate healed. Cannot | 
, now be traced : | 
| Hard palate healed Not yet. | 8 mos. 
Most of hard palate healed Not yet 7 mos. 
| Bridge at junction of hard and Not yet | 2 yrs. 
| soft palate healed 
| Healed except small hole in Not yet 7 mos. 


| hard palate 


CLOSURE OF THE CLEFT 


Ten of the children were the subjects of com- 
plete cleft of hard and soft palate; in the remain- 
ing seven the soft palate and more or less of the 
hard were cleft. Among the fen cases of complete 
cleft the results were: ` 

Complete healing after one or more operations, 3. 

Partial healing after one or more operations, 7. 

In one case of complete healing and one of 
partial healing the result has been taken from 
the hospital notes, the attempt to trace the patient 
having failed. 

In the seven cases of cleft of the soft and part of 
the hard palate there resulted : 

Complete closure after one or more operations, 4. 

Partial closure after one or more operations, 2. 

Complete failure after one operation, 1. 

One of the two cases of partial closure is the 
child recently dead ; the result is that given in 
the hospital notes. i 

I hesitate to say much more about the final 
condition of thé palate, partly because, as has 
been said, many points must to some extent þe 
matters of opinion, and also because, having 
never seen the patients before, or at the time of 
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their operations, one could not easily or always 
form an opinion as to how far the conditions 
found resulted from the operations ; of the state 
of the hard palate little need be said ; one would 
expect it to be scarred after closure by a turn- 
over flap operation ; in four cases it was noted 
that it was so ; in the others the scarring was, at 
any rate, not marked. 

The soft palate was found to be good in three 
cases, and in two of these there was a good uvula. 
When the soft palate was something less than 
good, it was as a rule deficient in length from 
before backwards ; although in some cases the 
shortening was associated with scarring, it is 
definitely noted in one that the soft palate was 
short, but not scarred. But shortness of the 
soft palate is a result not peculiar to any mode 
of operating ; the opinion is held by many that 
a cleft soft palate is by nature too short, and it is 
unusual for even a successful operation by any 
method to furnish a soft palate long enough to 
be properly approximated to the posterior pharyn- 
geal wall during speech or swallowing. 

In three cases the shortening was asymmetrical, 
the posterior border of the soft palate being 
oblique. It was difficult to decide as to the active 
mobility of the palate in children so young: in 
several of them it was certainly mobile. 

Of the speech of the patients only this much 
need be said, that most (and among these some of 
the best anatomical results) were too young to 
have begun to speak ; and the others, with one 
exception, so little older that it would be un- 
reasonable to expect them to speak well. 'The 
exception, a girl of seven, had still a wide cleft, 
almost complete, and spoke but poorly. 


RESULTS OF LANGENBECK’S OPERATION 


The results of this operation are known ; it is 
the oldest and most generally performed of the 
operations, more opportunity has therefore been 
afforded for seeing its effects, and Mr. James 
Berry has published a complete account of all the 
cases that he had operated upon at the time of 
publication. It might fairly be urged, however, 
that the results in the hands of operators of less 
skill and experience than Mr. Berry might be 
expected to differ considerably from his. There 
can be no doubt that the prospects of success 
vary greatly in the hands of different surgeons. 
In order to obtain an idea of what are the average 
results, I collected some time ago the notes of 200 
consecutive primary cases operated upon at 
St. Bartholomew's Hospital in the years 1894 to 
1910, by sixteen different surgeons. The series 
included 93 cases of complete cleft of both hard 
and soft palates ; 65 cases of cleft of the soft and 
part of the hard palate ; and 42 cases of cleft of 
the soft palate only. 


A summary of the results has already been 
published. There were no deaths. 

As regards closure of the cleft the results were 
as follows : 

(a) In 93 cases of complete cleft of hard and soft 
palates : 


After one or more operations : 


Complete union . e s 29 
Partial union i A : 50 
Complete failure . À à 14 


(b) In 65 cases of cleft of the soft and part of the 
hard palate : 


After one or more operations : 


Complete union : : 37 
Partial union | ; 3 22 
Complete failure d - 6 


(c) In 42 cases of cleft of the soft palate only : 


After one or more operations : 


Complete union : : 29 
Partial union : : : 9 
Complete failure k : 4 


In other words, in this series, the average 
expectation of total closure in cases of complete 
cleft was 31 per cent.; in cases of cleft of the soft 
and part of the hard palate, 57 per cent; and in 
cases of cleft of the soft palate only, 69 per cent. 

The influence of the personal factor was easily 
seen when the results of individual surgeons were 
compared ; thus, while one surgeon operated upon 
22 cases of all sorts, 16 of which were completely 
healed after one operation, another had only 3 
successes as a result of 16 first operations. 

I do not believe that this difference in the results 
of different operators depends necessarily upon 
differences in manual dexterity, or even in ex- 
perience of operations ; the essential requisite 
for success in Langenbeck’s operation is a careful 
premininary study of the principles and the details 
of the method, chiefly to be gained by watching 
those who are already proficient in its performance, 
It seems almost useless to try to add anything 
to what is already known about the functional re- 
sults of Langenbeck’s operation as regards speech ; 
the best results are actual perfection, as are the 
best results of Lane’s or of Brophy’s methods ; 
the worst, complete absence of any improvement 
— conceivably even the articulation may be 
worse than before the operation, though I cannot 
say that I have ever seen this. As a rule there is 
a direct relation between the success or failure 
in making an anatomically good palate and the 
improvement or lack of improvement in the 
speech ; and the characteristic possession of those 
who speak well is a sufficiently long and a suffi- 
ciently movable soft palate: this feature was 
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admirably seen in certain patients shown by 
Dr. Brophy and by Mr. Berry at the recent 
Clinical Congress of Surgeons; so admirably in 
one case that an unconscious compliment was 
paid to the operator by a critic in whom the 
suspicion was aroused that the palate had never 
been cleft ! 

Such an essential can be obtained in individual 
cases by any of the three operators under discussion, 
and it is important to bear in mind that the exhibi- 
tion of a few picked cases can never form an 
adequate ground for judgment of a method ; 
such judgment can only fairly be arrived at by 
the publication of the results in a large series of 
consecutive cases, at an interval of several years 
after operation; in the case of Langenbeck's 
operation this has been done : in the cases of the 
operations of Sir Arbuthnot Lane and of Dr. 
Brophy abundant material is available; its 
publication in the near future is greatly to be 
desired. 

Dr. V. P. Bram (St. Louis, Mol: The early 
operation for the closure of patent facial clefts, 
especially the closure of the lip and alveolar 
portion of the cleft, it seems to me has the 
following advantages : 

(a) In the presence of an unclosed cleft the 
deformity of the individual neighbouring struc- 
tures increases as age advances. The earlier the 
cleft is closed, the more naturally will these 
structures develop and the better will be the speech 
and appearance. 

(b) In very early infancy there is a resistance 
against shock that is very marked, probably 
related to the resistance which the child has to 
birth trauma. - 

(c) The bones are soft and can easily be bent 
from their distorted position to approximate the 
normal position. 

(d) The rapidly growing tissues of early infancy 
heal most kindly. 

(e) The early closure of the lip and alveolar 
cleft is a great comfort to the parents and conserves 
the health of the child. 

(f) Should the child succumb to the operation, 
both from the standpoint of economies and 
sentiment, the earlier this occurs the better; 
but the death-rate in properly performed opera- 
tions, at properly selected times, is very 
small. 

Forcing the intermaxillary and anterior por- 
tions of the maxillary bones to approximately 
their normal relation to each other, and holding 
them in this position by passing wires through 
the maxillary bones, after the general plan pro- 
posed and popularized by Dr. Brophy, has the 
following advantages : 

(a) The intermaxillary bone can be placed 
in its proper relation in front of the maxillary 
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bones. If the alveolar processes alone are drawn 
together by a single wire, the intermaxillary 
bone is apt to take position posterior to the 
normal, causing a flat upper lip and leaving the 
anterior part of the cleft wide and difficult to close. 

The simple closure of the lip cleft in early 
infancy will draw these bones into this normal 
relationship in a few weeks; but when the lip 
cleft is closed over a wide alveolar cleft the 
lip restoration is rarely satisfactory and the 
ala nasi is very apt to be distorted. 

(b) It makes possible a perfect closure of the 
lip, and especially the ala nasi, over a somewhat 
normally shaped alveolar process. 

(c) By placing the intermaxillary bone in front 
of the alveolar process of the maxilla, the anterior 
part of the cleft can at the same time be very 
much narrowed or completely closed, which 
renders a subsequent muco-periosteal flap opera- 
tion very much easier. It is difficult to close 
the anterior part of a wide cleft by flaps. 

(d) I do not consider it practical to narrow the 
posterior part of the bony cleft to any material 
extent by this operation, but where the anterior 
parts of the palate processes are approximated 


the posterior part of the cleft becomes narrower 


in the next few months of growth, rendering the 
closure of the velum and posterior part of the 
hard palate much easier at a subsequent von 
Langenbeck's operation. 

(e) This operation: renders possible not only 
the early perfect restoration of the lip, which 
we do at the same time as the bone operation, 
but also the restoration of an anatomically normal 
velum within the first year of life. 

Infants operated upon within the first twenty- 
four hours do exceptionally well and show no 
effect of shock. Between three and ten days the 
child may be icteric, which predisposes to hæmor- 
rhage. After the first week the child's digestion 
may have been upset by improper feeding. After 
two or three months the child does not tolerate 
the operation as well as earlier, and death may 
result from shock. 

It is our custom in cases where there is 
a real loss of blood, or where the infant is in- 
clined to bleed after theoperation, to inject 40 c.c. 
of fresh whole blood, drawn from the mother 
or father, under the pectoral muscles of the 
infant. The site is massaged and the blood is 
quickly absorbed. "This stops oozing and restores 
the blood lost. 

In one infant we drew the blood from an assis- 
tant and there was a marked reaction for two 
days with a temperature of 1063? F, i 

If the wires in the maxilla are placed above 
and not through the tooth sockets, there is 
comparatively little subsequent disturbance of 
dentition. I consider the general plan included 
in the term ‘Brophy Operation" the ideal 
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manner of dealing with complete clefts of the lip 
and palate, and in our hands has given us the 
best results. 

The criticism that has been urged against 
this operation, that it unduly constricts the 
nasal passages, is irrelevant, because the opera- 
' tion seeks to restore the proper relation of the 
maxillary bones, including the walls of the nasal 
fossi, and does not contemplate approximating 
the latter to an unnatural degree. 

In the presence of a palate cleft there is at birth 
usually little or no absence of tissue, the width 
of the cleft being due to a spreading apart of the 
maxille. This point is easily demonstrated by 
comparing the width of the upper jaw with that 
of the lower. This operation seeks only to over- 
come a part of this abnormal spreading of the 
bones and incidental widening of the nasal 
fossi. 

Dr. A. T. RASMUSSEN (La Crosse, Wis., U.S.A.) 
said that normally the upper arch was not wider 
than the lower. The reason Dr. Brophy's opera- 
tion failed in so many cases was misunderstand- 
ing of the technique. His experience of the 
operation was good. He had helped Dr. Brophy 
in fifty cases with good results, and had seen 
hundreds of others operated on by Dr. Brophy 
with similar results. 

Mr. T. A. Hunter (Dunedin, New Zealand): 
Mr. President, Ladies and Gentlemen,—I regret 
having missed the early portion of Dr. Brophy's 
paper through no fault of my own, but due no 
doubt to the unusual circumstances that have 
arisen since this conference has started. I desire 
to thank Dr. Brophy for his very excellent paper 
and also for the amount of trouble he must have 
taken in bringing patients over from America 
to show some of his results. There are one or 
two questions I should like to ask Dr. Brophy. 
Do I understand him to say that in all cleft 
cases the upper arch is larger than the lower ? 
Is it not a fact accepted by the majority of 
oral surgeons that the operation should be per- 
formed as early as possible ? Does Dr. Brophy, 
in a case of cleft, including the hard as well as 
soft palate, complete both at one operation ? 
I should like also to ask the doctor as to after- 
treatment, feeding, etc. I quite agree with the 
Chairman that it would be very valuable to get 
statistics as regards results from America as 
well as from other countries. 

Mr. H. BLAKEwAY : In reply to the Presi- 
dent’s question as to the comparison between 
Langenbeck’s and Brophy’s operation from an 
æsthetic point of view, my experience leads me 
to think that, apart from the fact that Brophy's 
operation is likely to produce a more regular 
alveolar arch, there should in this matter be no 
difference between the two operations: since 


Brophy's operation only effects closure of the 
dental arch with more or less narrowing of the . 
cleft in the palate, this cleft has to be closed 
later by what is really Langenbeck's operation, 
whether lateral incisions be used or no, or whether 
lead plates and tension sutures be or be not 
employed. It is a mistake to suppose that lateral 
incisions are an essential part of Langenbeck's 
operation; many surgeons habitually do the 
operation without making these incisions. In 
the case of the soft palate I agree that lateral 
incisions are undesirable, and should be avoided 
wherever possible; at the same time, when 
properly made, so as to produce division of the 
levator palati, they are sometimes very useful, 
and the muscle does join again, so far, at any 
rate, as can be judged from the mobility of the 
palate, which is usually, a few weeks after the 


Operation, as good as in cases in which no lateral 


incisions have been made. 

As regards the hard palate, lateral incisions 
are not made by me for the purpose of relieving 
tension, but simply to introduce the raspatory 
through the cut; for this purpose the incision 
need and should only be a small one : if properly 
made it is harmless. 'The opinion has been 
expressed that Brophy's operation is worth per- 
forming, even if nothing more than closure of 
the alveolar arch is the result; it is difficult to 
hold this opinion in view of the fact that the 
arch ordinarily becomes closed of its own accord, 
if an interval of a few months (or even weeks 
in some cases) be allowed to elapse after closing 
the harelip. 

One other point remains to be discussed—the 
relative width of the upper and lower jaws in 
normal individuals and in cases of cleft palate. 
I have measured the jaws in a considerable 
number of infants of both classes, and have come 
to the conclusion that in the great majority of 
normal infants the upper jaw is wider than the 
lower, though sometimes the jaws are of equal 
breadth. In cases of cleft palate the difference 
between the width of the upper and lower jaws 
is often greater than in normal infants, but is 
not, as a rule, sufficient to account for the width 
of the cleft; there is an absence of tissue, an 
imperfect development, in cases of cleft palate ; 
macerated specimens prove this conclusively, and 
attempts to settle the question by measuring the 
widths of the jaws are fallacious. 

Dr. TRUMAN W. BRoPHY, closing the discussion 
of his Report on the Late Results of Cleft Palate 
Operations, said : I have brought from America 
three patients in order to exhibit their powers 
of phonation. It is an easy matter to make 
declarations as to the ability of patients to speak, 
following cleft palate operations. I do not 
intend to dwell for any length of time on this 
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phase of the subject. The patients will speak 
_to you themselves, and it will remain for you 
to determine whether the result of the work 
done according to my own methods has been 
successful, and whether the object desired, in 
securing for the patient perfect speech, has been 
attained. 'The patients were operated on at 
different ages. 

The first one was thirty years of age when the 
operation was made. She wore an artificial 
palate for several years before I operated. I 
have it here. You will observe that this was 
a very broad cleft, the kind that many surgeons 
believe inoperable. This cleft was closed without 
making a Langenbeck lateral incision. As I 
remarked in my paper, I regard these incisions 
as absolutely unnecessary for the purpose of 
closing the soft palate. To effect a union and 
secure a soft, flexible, useful palate, the tissues 
must be elevated, wire tension sutures adjusted 
and fixed upon lead plates. 

You will observe that her palate is soft, flexible, 
unmarked by scar tissue which almost always 
follows when lateral incisions are made, that it 
reaches back to the posterior pharyngeal wall, 
and you will also note that her articulation is 
perfect. She speaks so distinctly that the most 
critical observer cannot detect the slightest defect 
in her voice. This, however, does not always 
follow an operation which yields the same result 
as hers, so far as the operation itself is concerned. 
Many who have equally good results must be 
taught how to use the lips, tongue—in fact, all 
the parts that enter into the formation of 
speech. F an 

[Miss Miller was called before the audience and 
spoke:as:follows. Sas ns ac 

“ We are told in the Book of a man who was 
blind coming under the touch of the Great 
Physician and being made to see. When ques- 
tioned, his answer was simple yet most convinc- 
ing. He said : ‘ One thing I know, that whereas 
I was blind, now I see.’ 

“ To-day I, like him, can only say that the 
Master came, and that whereas I was dumb, 
now I speak. I know none of the techni- 
calities nor terms of any of these operations, 
but the psychological reactions I can state in 
detail. 

* When I see how those who were operated 
upon in infancy have been spared the anguish 
and humiliation of my thirty years of unremedied 
cleft palate, it seems to me that to delay the 
operation later than the time for phonation is 
not only dangerous, but in many instances 
criminal on the part of parents. It is a subject 
for serious thought and thinkers. 
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* I am reminded of 


* How few think justly of the thinking few, 
.. How many never think who think they do."] 


You will notice that all I have claimed regard- 
ing the operation for adults is demonstrated to 
be true in what Miss Miller has said in regard 
to perfect speech. I am satisfied that such 
results, provided the palate is not mutilated by 
the formation of scar tissue, can be secured in 
nearly all cases, provided the patient is taught 
the mastery of his vocal organs. It only shows 
that one who is determined to overcome the 
habits acquired in infancy, and which have clung 
to her through youth and early womanhood, may 
succeed in speaking perfectly. 

The next patient was operated on when nine 
months of age. She speaks English, French, and 
German. Her articulation is absolutely perfect. 
Her command of these languages is such that 
no one would suspect that she ever had a cleft 
palate. The young lady feels that she escaped 
the aequiring of defective speech because she 
was operated on before she was old enough to 
begin to talk. 

The third patient was operated on when three 
months of age. In his case there was a broad 
cleft of the entire palate, with harelip. The 
nose was deflected to the side opposite the cleft. 
On examination you will see that he has a well- 
formed dental arch, that one would scarcely 
realize he had harelip, and that he has normal 
nostrils and his nose is straight. He has also 
normal speech. It would be hard to convince 
the mother of this boy that it would be wise to 
defer operation for cleft palate until the child is 
old enough to talk. His teeth occlude well. He 
has but one tooth absent, and that is the lateral 
incisor on the side of the cleft, which never 
erupted. As you know, this tooth is often absent 
in cleft-palate patients. If present, it is so much 
diverted from its proper position that it has 
little usefulness. This little boy is now eleven 
years old, has made excellent progress in school, 
and is one of the best-informed boys of his age 
that I have ever met. 

It is not possible to make an accurate descrip- 
tion of all the pictures which I shall exhibit to 
you. I am showing you, not drawings made of 
imaginary cases, but I am showing you photo- 
graphs of patients. These photographs include 
many of the fifteen forms of cleft palate. Were 
it possible to reproduce these pictures and have 
them accompany this manuscript, they would be 
of inestimable value in conveying to the minds 
of the readers the technique of the operations 
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that I have devised for the closure of cleft 
palate. 

In answer to a question that has been asked 
regarding the disturbing of teeth in moving 
these parts together, I would say that in my 
earlier experience I did disturb them in carrying 
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sutures through. I later found that careful 
manipulation when the point of the needle 
came in contact with the teeth would en- 
able the operator to carry the needle between 
them, and by so doing to avoid disturbing 
them. 


REPORT ON 


THE TREATMENT OF DENTAL AND 
DENTIGEROUS CYSTS 


By J. H. GIBBS, F.R.C.S., L.R.C.P., L.D.S. Ep. 


Ir was a happy thought that suggested a full 
discussion of the treatment of dental and denti- 
gerous cysts at this Congress, because an examina- 
tion of the literature of the subject is disappointing ; 
and it is to be hoped that a free discussion will 
result in our being able to agree upon at least the 
essential principles which of necessity underlie 
good treatment. The directions for treatment 
. given in various textbooks and papers are correct 
so far as they go, but they are usually couched in 
somewhat vague terms, and the essential points 
are not sufficiently emphasized, nor is the technique 
sufficiently detailed to be of much help to one who 
has had but little or no experience. 

It might be interesting to make a survey of 
the evolution of the operative treatment of Cystic 
disease of the jaws, but the subject is essehtially 
a practical one, and so, in the short time at our 
disposal, it will be more helpful to our pätients 
to concentrate our attention upon the best and 
mostyéffective’ methods. wile Sa 

My own technique has undefgone many changes 
in detail as the result of greater experience and 
knowledge, and perhaps, as a basis for discussion, 
it may be useful to describe the method I adopt 
at the present time. Of course dental cysts of a 
size too small to cause signs or symptoms are 
frequently found upon roots that have been ex- 
tracted, so that it must be only a very small pro- 
portion that become of clinical importance. 

There is no need to make any distinction be- 
tween the treatment of dental and dentigerous 
cysts, as the only difference is that in the latter 
there is a tooth to be removed 

Quite apart from its diagnostic value, a good 
skiagram is of distinct help from the standpoint 
of treatment, and should always be obtained if 
possible. It must, however, be remembered that 
a skiagram may be very misleading to one who 
is not well acquainted with the anatomy of the 
parts, with the position from which the shadow is 


projected, and with the fallacious appearances that 
necessarily result from the shadow of a complicated 
body, such as the maxilla, being thrown upon the 
plane surface of a plate or film. A skiagram then, 
especially if stereoscopic, may give valuable in- 
formation to the operator regarding the extent 
of the cyst and its relationship to neighbouring 
parts, such as teeth, maxillary sinus, or nasal 
fossæ, and regarding thick bony trabeculæ, which, 
in large cysts of the mandible, one would prefer 
to leave intact, and also as to the position of the 
tooth in the case of a dentigerous cyst. 

The first definite step in treatment is to get the 
mouth into as clean a state as possible; and for 
this reason any roots or teeth, not involved in 
the cystic area; that are to be sacrificed should be 
extracted, and all accumulations of tartar removed 
from those teeth that are to be left. When the 
sockets have*healed, the cyst may be operated 
upon, a liberal”use having been made mean- 
while of mouth-washes, preferably peroxide of 
hydrogen. : ka: | 

One of the first problems to be solved is the 
choice of an anæsthetic. This is a matter of very 
great importance, and there will probably be some 
difference of opinion about it. As an anæsthetist 


^I assert dogmatically, but with very good reason, 


that chloroform or any mixture containing it 
should never be used, as it is too dangerous, and 
there is no necessity for it. My own practice has 
been to use ether, preceded by nitrous oxide or 
ethyl chloride, or nitrous oxide administered con- 
tinuously through the nose, or novocain and 
adrenalin injected to produce regional or infiltra- 
tion analgesia. Whichever of these be chosen, 
it is a great aid to inject, in the case of an adult, 
199 gr. of atropine sulphate and -L gr. of heroin, or 
3 gr. of omnopon, three-quarters of an hour before 
the operation. My preference on the whole is for 
ether. 

Another matter of importance is the posture 
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of the patient, and it should be such that no blood, 
pus, saliva, or eystic fluid can get into the pharnyx. 
The choice lies between having him sitting bolt 
upright, or in the strietly lateral or even latero- 
prone posture, so that all fluid may gravitate out 
ofthe mouth. For simple cases the sitting posture 
is very convenient ; but for large and difficult 
cases I prefer the patient lying well on his side, 
facing à good light, and with the cystic side upper: 
most. He is then put deeply under ether, and, 
if he has been given a hypodermic of atropine and 
a narcotic previously, the surgeon can often get 
as much as fifteen minutes before having again 
to administer the anæsthetic. 

First of all, any teeth or roots that need to be 
removed are extracted, and a flat, coarse sponge 
or thick piece of folded gauze is placed in the 
mouth between the upper and lower teeth or gums, 
so as to prevent any fluid reaching the pharynx, 
thus making swabbing unnecessary. An incision 
through the mucoperiosteum, extending the whole 
length of the swelling on the facial side, is then 
made parallel to and near the alveolar margin, 
as there will be far less hæmorrhage than if it is 
made near the reflection of the mucous membrane 
on to the cheek. The mucoperiosteum is now 
dissected from the bone with a periosteal elevator, 
and, if necessary, an incision is made at right 
angles to and joining the first one, so as to get 
freer access. The extent and thickness of bone 
covering the facial aspect of the cyst vary in 
different cases, but usually the bone is absent over 
the most prominent part of the cyst, and gradually 
gets thicker and thicker as the base is approached. 
The cyst wall has to be removed at one stage or 
another, and if it is desired to attempt to remove 
it entirely, or in as large pieces as possible, it should 
be done now, by separating it from the bony walls 
with periosteal elevators, and pulling upon it with 
dissecting forceps. This may be facilitated by 
freely removing the bone with nibbling forceps 
as fast as the cyst wall is detached from it, or the 
cyst wall and bone together may be included in 
the grip of the nibbling forceps and so removed. 

It is very important for a rapid and successful 
cure that as much bone as possible should be 
removed from the facial aspect, so that the surface 
to heal over is as flat, or at any rate as saucer- 
shaped, as possible. The expanded bone should, 
wherever possible, be nibbled down, so that the 
surrounding surface of the maxilla or mandible 
slopes into the floor of the cyst without any under- 
cuts. In particular, no sharp or rough areas 
should be left, as they may greatly prolong the 
process of healing and may cause a good deal of 
pain and discomfort. Whilst endeavouring to 
reduce the cavity to a saucer shape, the surgeon 
must be careful not to open into the maxillary 
sinus, or nasal fossa, or to remove any bone from 
the palate. The reason for not encroaching upon 
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the alveolar border and palate is to leave as much 
support as possible for an artificial denture. 

In the case of a dentigerous cyst, the contained 
tooth may be extracted at any stage after the bony 
walls have been sufficiently removed to allow of 
free access to it. I have never seen a case in 
which it has seemed advisable to leave the tooth 
in the hope of its being of service to the patient. 

The next step is to see that no cyst wall is left 
behind, and for this purpose the wound should 
be carefully dried out, and, if possible, inspected. 
My own experience is that the cyst wall is very 
unequally adherent to the bone and to the soft 
tissues, and that although large pieces may often 
be stripped off, it is apt to tear, and pieces may 
easily be left behind. In the majority of cases in 
which the bony wall has been radically treated, 
no evil results would follow from leaving some cyst 
wall behind, because the technique is designed to 
favour the growth of new epithelium over the 
wound, and so bring about a cure. It might be 
argued from this that it would be beneficial to 
leave the cyst wall with its epithelial lining on the 
floor, but both experience and the histopathology 
of some cysts indicate that it is wiser to remove or 
to destroy the whole of the cyst wall. Experience 
shows that even after what seemed at the time to 
be a pretty radical operation, recurrence of the 
cyst sometimes occurs, and this is easily explained 
when it is remembered that, although one is 
apparently dealing with only a unilocular cyst, 
one may be dealing with a cyst the wall of which, 
especially if thick, contains innumerable cysts 
which may be of only microscopic size. One can 
easily understand that if a piece of such a cyst wall 
were left behind recurrence might occur. It is 
therefore advisable to make as certain as possible 
that all the cyst wall is removed, and this is easily 
determined by inspection, if the cyst is in an 
accessible part and especially if the floor is shallow 
and composed entirely of bone. In cases, however 
(as e.g. in the maxillæ), where the cyst may extend 
far under the cheek towards the orbit, the bony 
floor may be very irregular and in some cases 
absent, and then too much interference may lead 
to the maxillary sinus or nasal fossa being opened. 
In these cases it is better to take the slight risk 
of a recurrence by doing too little, the more so 
as in the event of suppuration there is usually 
very little epithelium left. I do not think that 
much is to be gained by the application of a caustic, 
such as phenol, because probably only the surface 
epithelium would be killed (and this would be 
better left alive), whilst any intramural cysts or 
collections of epithelial cells wouid not be destroyed 
and might conceivably be even stimulated to 
proliferate. 

When a dental or dentigerous cyst becomes 
infected, the pus sooner or later makes its escape, 
and it does so almost invariably into the oral . 
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cavity. This is so even in cases where, upon 
operating a few days after the ** abscess ” has burst, 
one finds a large cyst invading the maxillary sinus 
or nasal fossa or both, and with only soft tissues 
separating it from them. I have seen one and 
possibly two cases where the suppurating cyst 
opened into the inferior meatus, and, by draining 
into the mouth, the nasal opening soon healed. 

When the suppurating cyst has burst into the 
maxillary sinus, especially when both cyst and 
antral cavity are large, the *' radical operation ” 
should be performed. The walls of the cyst and 
antrum must be carefully treated, a large opening 
made into the nasal fossa, and the wound in the 
mouth closed. The combined cavity should not 
be packed, but syringed out through the nostril. 

After the wound has been washed or swabbed 

out, it should be packed with bicyanide or bismuth 
gauze. This may be left for two or three days 
if an efficient mouth-wash is used, but it is better 
‘to remove it in twenty-four hours, as its removal 
is then far less painful. In the majority of cases 
there is no need to repack the wound, it being 
better and far less painful to rely on frequent 
lavage with dilute peroxide of hydrogen, especially 
after each meal. There are cases, however, in 
which repacking is required ; for instance, after 
removal of the gauze there may be brisk capillary 
oozing, and if so the wound should be syringed 
out and repacked. Another indication for a light 
repacking is when the nasal fossa or maxillary 
sinus has been inadvertently opened into, as the 
gauze prevents food, etc., from getting into the 
deep parts of the wound. In these cases, even 
when the cyst has suppurated, an expectant line 
of treatment should be adopted, the wound being 
lightly packed daily for a week to ten days, and 
after the third day cautiously syringed out every 
day. A third indication for repacking will be 
dealt with later on. 

In the case of large cysts in the region of the 
third mandibular molar and involving the parts 
distal to it, there may be a good deal of effusion 
into the soft tissues, which may make it difficult 
for the patient to open the mouth. The dispersion 
of this œdema may be hastened by gentle massage, 
and, as the swelling subsides, care should be taken 
that the patient moves his jaw about as much as 
possible, and opens his mouth widely twice a day, 
otherwise there may be great limitation of move- 
ment from adhesions, the breaking down of which 
later on may cause a fracture of the mandible, 
if it has already been much weakened through 
loss of bone. 

Careful attention should be paid to the diet and 
the bowels, and to oral cleanliness, and, in addition, 
it is advisable, though not strictly necessary, for 
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the patient to remain in bed for two days, sitting 
up as much as possible, and to keep to his room 
for two or three days more. 

So far the cases that have been considered are 
those in which the patient has already lost teeth 
in the region of the cyst, or the cyst has so en- 
croached upon the roots of the teeth that one is 
justified ın removing them, and so getting free 
access and, what is of still greater importance, 
free drainage. One occasionally, however, meets 
with cysts (in my experience always in the maxillz) 
in patients who have a complete and perfect set 
of teeth, the cyst being situated entirely above the 
apices of the teeth. Such cysts may be denti- 
gerous in connexion with a supernumerary tooth, 
or ''dental." Their treatment presents some 
difficulty, because they are apt to be deeply seated 
and there is so little room for operative measures 
if important surrounding structures, such as teeth, 
maxillary sinus, and nasal fossa, are not to be 
injured. Of course the extraction of one or more 
teeth, according to the size of the cyst, would 
greatly facilitate treatment, but it is a big sacrifice 
to ask the patient to make, and every effort should 
be made to avoid it. In these cases the muco- 
periosteum should be raised from over the pro- 
minence of the cyst, and the bony wall nibbled 
back all round as far as one dare, and care taken 
not to expose the apices of the teeth and thus 
interfere with their blood and nerve supply. The 
mucoperiosteum is then removed with curved 
scissors, until its margin coincides with that of 
thebone. The lining membrane is also removed, 
as well as any tooth that may be present in the 
cyst. The cavity is packed with gauze, and the 
use of a mouth-wash enjoined. This is the third 
class of case that it is advisable to pack again for 
perhaps three or four weeks, with the object of 
preventing the gum from growing over the opening 
too rapidly, before the deep parts have filled up. 
One must remember that the mucoperiosteum is 
excised with the lip strongly everted, so that when 
the latter resumes its normal position the opening 
is very much smaller. 

In a word, I would emphasize the import- 
ance of removing as much bone as possible, so as 
to bring about conditions favouring repair; and 
if this line of treatment is correct the frequent 
failure of the older methods, such as puncture, 
incision, injection of pastes, or even breaking 
through the base of the expanded bone and pressing 
it in, is easily explained. 

In conclusion, may I congratulate the section 
upon having for its president Mr. J. G. Turner, 
whose painstaking research work upon these cysts 
has done so much to elucidate their correct 
ætiology, pathology, and treatment. 
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BERICHT ÜBER 


DIE THERAPIE DER RADICULAREN UND DER 
FOLLICULAREN ZAHNCYSTEN 


Von Proressor Dr. RUDOLF WEISER, IN WIEN 


So verlockend es wire, die ebenso alte, als er- 
staunlich reiche Literatur über Zahncysten in 
Bezug auf den historischen Entwicklungsgang der 
Therapie dieser interessanten Krankheit zu durch- 
forschen, zwingen mich die drakonischen Regeln 
des Congresses u. der im Einklange mit letzteren 
knapp zu haltende Rahmen meines Referates, 
mich in meiner Ausführung nur auf die gegenwürtig 
in Frage kommenden Behandlungsmethoden zu 
beschränken. 

Die Methode, Zahncysten zu incidieren, ist mit 
Recht verlassen, ja sie sollte direct als Kunstfehler 
bezeichnet werden, weil sie nicht nur nichts nützt, 
sondern, wie es sich so häufig bei Verwechslung 
mit Abscessen zeigt, zur Infection des bis dahin in 
der Regel aseptischen Cysteninhaltes mit all ihren 
Consequenzen führt. 

Auch die Extraction des schuldigen Zahnes ist, 
— vielleicht mit alleiniger Ausnahme ganz kleiner 
Cysten,— erfolglos, da sich die letzteren auch nach 
der Zahn-Extraetion selbständig weiter ent- 
wickeln. 

Desgleichen führte die vor Jahrzehnten empfoh- 
lene Punction mit od. ohne nachfolgende Injection 
nicht zum Ziele. 

Wenn wir den classischen Ausführungen Perthes’ 
in seinem Lehrbuche der ,, Verletzungen u. Krank- 
heiten der Kiefer,"* dieser Fundgrube aller 
wertvollen Kenntnisse über Pathologie, Patho- 
genese u. Therapie der Zahncysten folgen, so finden 
wir, dass die heute actuellen Behandlungsmethoden 
sich nach den ihnen zugrunde liegenden Anschau- 
ungen in zwei scharf getrennte Gruppen teilen. 

Während Magitot noch für Incision u. nachfol- 
gende Drainage eintrat, legen jüngere franzósische 
Autoren wie Albarran, Heydenreich, Jacques auf 
die vollständige Exstirpation der Cyste das Haupt- 
gewicht. Zu diesem hvperradicalen Verfahren 
sehen sich die genannen Autoren u. ihre Anhänger 
durch die Gefahr von Recidive veranlasst, die 
angeblich teils in Form von uniloculären, teils von 
multiloculären Cysten wieder auftreten können, 
wenn bei der operativen Behandlung unilocu- 
lärer Cysten die Exstirpation des Cystenbalges 
nicht vollständig durchgeführt worden war. Die 
vielhundertfältigen Erfahrungen aber, welche man 
gleichzeitig mit dem gleich zu beschreibenden 
eonservativen Verfahren erzielt hat, beweisen, wie 

* Verlag von Ferd. Enke, Stuttgart, 1907. 


richtig allem Anscheine nach Perthes die Sachlage 
beurteilt, wenn er sagt: ,, Die wenigen Fälle von 
Rezidiven, auf die Albarran sich stützt, dürften 
vielleicht so zu erklären sein, dass die Oeffnung 
der Cyste nicht breit genug angelegt wurde u. 
sich wieder geschlossen hat, ehe die Cyste genügend 
verkleinert war, od. wenn das Rezidiv in Form 
des multilokulären Kystoms auftrat, durch die 
naheliegende Annahme, dass von vorneherein ein 
multilokulüres Kystom vorgelegen hat, aber die 
Diagnose fülschlich auf einkammerige Wurzelcyste 
gestellt war. Jedenfalls liegen bis jetzt Beobach- 
tungen von Rezidiven nach der Operation Partschs 
bei Wurzelcysten nicht vor." 

Die Methode der vollständigen Exstirpation der 
Zahn-Cysten hat verschiedene Nachteile : 

(a) Sie ist vor allem im Oberkiefer, sowohl als 
auch im Unterkiefer, bei weit nach rückwärts 
gelegenen od. sich dahin erstreckenden Cysten 
schwer exact durchzuführen. 

(b) In Fällen von Verdrängung des Antrum 
Highmori od. in solchen, wo die Cyste den Alveolar- 
Fortsatz der front- od. auch rückwärtiger Zähne 
bis auf eine dünne, den zuführenden Gefässen u. 
Nerven ein eben noch zureichendes Bett gewäh- 
rende Wand reduciert hat, wird es bei Fortschaffung 
des Cystenbalges leicht zu unerwünschten Verlet- 
zungen u. Schädigungen der Nachbargebilde 
kommen. 

(c) Da die Heilung auf Granulationsbildung 
basiert ist, wird der Wundverlauf gegenüber 
anderen Methoden (Dupuytren, Heath, Partsch, 
v. Mosetig-Moorhof, Witzel, Neumann, Schröder, 
Williger)—unnötigerweise verlängert, für Patienten 
u. Arzt unbequemer gemacht. 

Die wohl mit Recht heute am verbreitetsten u. 
meist geübte Methode ist die zufolge Perthes’ 
Angaben zuerst von Dupuytren ausgeführte, auch 
von Heath empfohlene u. dann von Parisch in ihrem 
Wesen genau begründete, von ihm u. seinen 
Schülern systematisch ausgebildete Methode, bei 
der es sich ,, um die Resection der äusseren Wand 
der Cyste handelt, so dass der Hohlraum der Cyste 
in einen Nebenraum der Mundhóhle verwandelt 
wird." Der nunmehr als ,, Partsch's Operation” 
allgemein eingebürgerten Methode liegt der geniale 
Gedanke zugrunde, das Plattenepithet des Cysten- 
hohlraumes nicht zu zerstören, sondern den 
nach möglichst weitgehender Abtragung der 


verschiedenen Erscheinungs- u. 
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äusseren Wandzurückbleibenden Teil, der sich 
alsbald mit der angrenzenden Mundschleimhaut 
verbindet, sogleich als Auskleidung der Wundhöhle 
zu verwerten, so dass man nicht erst eine lang- 


'wierige Eiterung u. Granulationsbildung bei der 


Wundheilung mit in Kauf nehmen muss. Die 
Details der Partsch’schen Operationsmethode bei 
radiculären Cysten sind in ebenso bündiger als 
klassisch anschaulicher Weise von seinem Schüler 
Williger in dessen Handbuch ,, Zahnärztliche 


^ Chirurgie," Leitfáden der praktischen Medizin, 


Bd. L, herausgegeben von Prof. Bockenheimer, 
Leipzig: Verlag von Dr. Klinkhardt, dargestellt. 
Desgleichen hat sich Paul Preiswerk ein dauerndes 
Verdienst um dieses Kapitel der operativen Zahn- 
heilkunde, erworben, durch den mit glänzenden 
Illustrationen versehenen Band XXXIX der 
Lehmannschen medizinischen Handatlanten, Mün- 
chen, 1914. 

Ferner hat der Verfasser dieses Referates die 
Ausbreitungs- 
formen radieulárer Cysten, je nachdem sie von 
mittleren od. seitlichen Schneidezáhnen, von Eck-, 
Baeken- od. Mahlzähnen ausgehen,—je nachdem 
sie die Lamina vitrea ins Vestibulum oris vor- 
drängen, sich in die Spongiosa einschieben od. 
das Antrum Highmori verdrángen, je nachdem, ob 
sie aseptisch od. inficiert. sind, sowie die hiedurch 
sich als notwendig ergebenden Modificationen der 
Partsch’schen Operationsmethode ausführlich ge- 
schildert u. durch Illustrationen beleuchtet in 
seinem Beitrage zur ,, Festschrift des Vereines 
österr. Zahnärzte, herausgegeben vom Vereine 
zur Feier seines 50 jährigen Bestandes.’ Wien, 
Nov. 1911, Verlag des Vereines österr. Zahnärzte, 
IX. Höfergasse. 

Ebenso wie es das grosse Verdienst Partsch’s ist, 
das Dupuytren’sche Verfahren bei der operativen 
Cystenbehandlung methodisch ausgebaut u. zu 
einer typischen Operation erhoben zu haben, so ist 
es auch sein u. der Breslauer Schule unvergäng- 
liches Verdienst jgezeigt zu haben, dass Zähne od. 
Wurzeln, welche Ausgangspunkt radiculärer Cysten 
geworden sind, einer conservierenden Behandlung 
zugeführt werden können. In seiner nicht rüh- 
mend genug hervorzuhebenden, in allen Punkten 
dem neuesten Stande der Lehre von den Zahncysten 
in bewunderungs- u. dankenswertester Weise 
Rechnung tragenden Abhandlung in der ,, deut- 
schen Chirurgie " (herausgegeben von P. v. 
Bruns, Lieferung 33a, Stuttgart Verlag von Enke 
1907) sagt Perthes noch : ,, Der karióse od. pulpa- 
lose Zahn, welcher als Ausgangspunkt der Cyste 
anzusehen ist, wird vor od. nach Eröffnung der 
Cyste extrahiert. Nur in Ausnahmefällen wird der 
Zahn, der die Cystenbildung anregte, durch 
zahnärztliche Methoden zu erhalten sein, nament- 
lich. dann, wenn es sich um einen der vorderen 
Zähne handelt, der nicht od. nicht erheblich kariós 
ist. Es kommt dann in erster Linie Ausráumung 
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der Pulpa, Sterilisierung des Kanals, Füllung u. 
Wurzelspitzenresektion in Betracht." 

So wie Partsch mit dem Blicke eines Hellsehers 
die Möglichkeit der conservierenden Behandlung 
solcher Zähne u. Wurzeln erkannt hatte,—ging der 
seine Operationsmethode mit Begeisterung auf- 
nehmende Julius Witzel teils an der Hand der 
Literatur, teils auf Grund eigener Untersuchungen 
daran, nachzuweisen, dass bei dem Zustande- 
kommen radiculärer Cysten nicht der todte Zahn 
od. die todte Wurzel als Ganzes beteiligt seien. 
(Deutsche Monatsschrift für Zahnheilkunde, 1896.) 
Wir wissen vielmehr auf Grund der Forschungen 
der eben genannten Autoren sowie Parreidt’s, 
Röse’s, Rómer's u. vieler anderer, dass die radicu- 
lären Zahneysten durch den chronischen Reiz 
zustande kommen, welchen die im Wurzelkanale 
abgestorbener Zähne od. Wurzeln enthaltenen 
putriden Massen auf den Teil der von Malassez, 
1885, entdeckten ,, Débris épitheliaux para- 
dentaires " ausübt, welche sich von der Zeit der 
Zahnentwicklung her in die von Brunn-Hertwig- 
schen Epithelscheide eingelagert in der Umgebung 
des Foramen apicale befinden. ^ 

Wie oben bereits erwáhnt, gibt es Ausnahmen 
von der Hegel. Es kommt bisweilen zur Ent- 
wicklung radiculärer Cysten bei Zähnen mit 
lebender Pulpa. In den zwei von mir röntgeno- 
logisch und durch Untersuchung der Reaktion 
mit elektrischem Strome zweifellos festgestellten 
Fällen handelte es sich das eine Mal bei einem 
13-jährigen Knaben um eine kirschgrosse, vom- 
linken oberen seitlichen Schneidezahn ausgehende 
Cyste, das andere Mal um eine den ganzen harten 
Gaumen verdrängende Cyste bei einem bulgarischen 
Ingenieur ; in beiden Fällen war auch nicht 
ein abgestorbener Zahn zu finden und in beiden 
Fällen lagen Traumen vor, welche zunächst zu 
grossen Haematomen geführt hatten, offenbar 
haben diese Letzteren den Reiz zur Cystenbildung 
abgegeben. 

Es handelt sich zufolge dieser Erkenntnis also 
einesteils gar nicht darum, wie hochgradig cariós 
der eine Cyste verursachende Zahn ist (—zumal 
mit den wenigen, eben erwähnten Ausnahmen ja 
fast immer mit penetrierender Caries behaftete 
Zähne bei radiculären Cysten vorliegen—), sondern 
nur darum, ob sie curabel sind od. nicht, ander- 
erseits sind uns conservierenden Zahnärzten die 
Wurzeln von Backen u. Mahlzähnen ebenso 
wertvoll, wie die von Frontzähnen, wenn wir sie 
durch unsere Heilbestrebungen noch als Träger 
von Kronen u. Brücken verwerten können, wie 
dies heute ja allerorten von richtig ausgebildeten 
u. gewissenhaft vorgehenden Zahnärzten anges- 
trebt u. fast durchwegs erreicht wird. 

Von neueren Methoden müssen hier als inte- 
ressant die von Jacques u. die von Hoffmann 
registriert werden. Perthes berichtet: ,, Jacques 
hat bei Cysten des Oberkiefers zunächst von der 
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Wangentasche aus die Cystenwand exstirpiert, 
alsdann zwischen der zurückbleibenden Höhle 
im Knochen u. der Nase eine möglichst breite 
Kommunikation entweder nach dem Sinus maxil- 
laris oder nach dem unteren Nasengange zu 
. angelegt, worauf der Weg des Zugangs von der 
Wangentasche durch Zurückschlagen der abprä- 
parierten Schleimhautlappen wieder geschlossen 
wurde. In ähnlicher Weise hat Hoffmann 
zunächst von der facialen Seite aus nach Zurück- 
präparieren der Schleimhaut die Cyste breit 
eröffnet, dann—jedoch ohne die Cystenwand zu 
exstirpieren—in die nasale Wand der Cyste eine 
breite Bresche gelegt, tamponiert u. das Ende 
des Gazestreifens zur Nase herausgeleitet, während 
die faciale Schleimhautwunde genäht wurde u. 
zur primären Vereinigung kam." Beide Methoden 
scheinen keine Nachahmung gefunden zu haben. 
Die Jacques’sche wohl deshalb nicht, weil ihr 
dieselben Nachteile anhaften, welche ich bei 
Besprechung der Exstirpation oben aufgezählt 
nabe. Die Hoffmann’sche würde ich nicht ein- 
schlagen, 1.) weil die Nachbehandlung, die Con- 
trolle, ob der Eingang sich nicht rascher schliesst, 
als die Wiederaufrichtung der verdrängten 
Nachbargebilde u. die Schrumpfung der verö- 
denden Cyste sich vollziehen, von der Nase aus 
schwerer durchführbar ist; u. 2.) weil die ent- 
sprechend lange Zeit ausgeführte Tamponade von 
der Nase her für den Patienten sicherlich viel 
lästiger ist, als die vom Vestibulum oris aus. 

Sehr beachtenswert und merkwürdiger Weise in 
dem so ausführlich behandelten Kapitel über 
Kieferzysten in Perthes Werk über ,, Verletzungen 
und Krankheiten der Kiefer” doch nicht aufge- 
führt, finde ich Neuschmidt’s (Dortmund) Methode 
die buccale Kieferzystenwand mit dem Pacquelin 
abzutragen. Für in Vestibulum oris oder gegen 
ausgedehnte, zahnlose Partien des Alveolar- 
Fortsatzes sich vordrängende Zysten, welche den 
Knochen bereits resorbiert haben, wird sich 
dieses Verfahren wegen seiner Einfachheit und 
strengen Asepsis zweifellos empfehlen. Wo jedoch 
dickere Knochenwände und lange kräftige Wurzeln 
im Wege stehen und erst entfernt werden müssen, 
wird man doch nach Partsch operieren müssen ; 
desgleichen ist es mir unwahrscheinlich, dass man 
bei weit rückwärts liegenden, tief in die Knochen 
des Oberkiefers oder der Mandibula eingelagerten 
Cysten mit dem Pacquelin gut hantieren könne, 
ohne die Weichteile der Umgebung zu verbrennen. 

Viel Bestechendes hätten für den ersten Augen- 
blick die Methoden der Ausfüllung von radiculären 
Cysten mit Plombenmassen an sich. 

Witzel u. Neumann füllten nach Perthes ,, in 
wenigen Fällen die Höhle von Kiefercysten mit 
Paraffin,” merkwürdiger Weise ,, ohne dass die 
Cyste exstirpiert worden wäre u. konnten von 
guten Erfolgen berichten.” Es ist hierbei über- 
raschend, dass die Cystenwand sich für die Resorp- 


SIXTH INTERNATIONAL DENTAL CONGRESS 


tion des Paraffins besonders geeignet erwiesen 
haben soll. 

„ Von Mosetig-Moorhof, der Begründer der Me- 
thode der Knochenplombierung, sowie Ernst ver- 
wendeten zum gleichen Zwecke v. Mosetig’s 
Jodoformknochenplombe. Die Cystenwand wurde 
dabei sorgfältig u. vollständig exstirpiert, dann 
die sorgfältig getrocknete Höhle gefüllt u. über 
der Plombe die Schleimhautwunde—bezw. in 
einem Falle, wo von aussen auf den Unterkiefer 
eingegangen wanden war, die Hautwunde—vere- 
inigt. Die Plombenmasse kam zur reaktionslosen 
Einheilung, trotzdem in einem Falle der Hohlraum, 
den sie füllte, durch die Alveole eines extrahierten 
Zahns mit der Mundhöhle kommunizierte. In 
wenigen Wochen flachte sich die Vorwölbung des 
Kiefers, die durch den—nunmehr mit Jodoform- 
plombe gefüllten—Cystenraum bedingt war, bedeu- 
tend ab. Es sind bisher jedoch nur wenige Fälle 
nach dieser Methode operiert u. ein Urteil darüber, 
ob sie wesentliche Vorteile vor dem einfachen 
Verfahren Partsch’s bietet, lässt sich zur 
Zeit noch nicht fallen.” 

Noch viel versprechender wäre die Ausfüllung 
der nach der Exstirpation radiculärer oder auch 
wohl folliculärer Cysten zurückbleibenden Hohl- 
räume in den Kieferknochen mittels der von 
Schröder auf Grund eingehender chemis 
cher Untersuchungen u. physiologischer Experi- 
mente hergestellten ‚ neuen Knochenplombe.” * 
,, Schröder fand eine Masse, die eben so plastisch 
u. leicht einführbar wie die bekannte Jodoform- 
plombe, in kurzer Zeit so fest wird, dass sie einen 
geschwächten, stark defekten Knochen zu stützen 
imstande ist, die ferner den Knochen in der Umge- 
bung der Defekte u. das Periost zu erneutem 
Wachstum anregt u. die ausserdem sehr schnell 
organisiert wird. Das Füllmittel besteht aus 
einem Pulver u. einer Flüssigkeit ; beide Bestand- 
teile lassen sich durch Erhitzen auf 100 Grad 
u. darüber sterilisieren. Unmittelbar vor dem 
Gebrauch innig miteinander verrührt, bilden sie 
eine ausserordentlich plastische Masse, die in 5-10 
Minuten hart wird u. was die Hauptsache ist, 
ungefähr der Zusammensetzung des Knochens 
entspricht. 

Das Pulver besteht aus dreibasischem Cal- 
ciumphosphat von der Formel Ca, (Po,)2. Dieses 
Caleiumphosphat kommt in der Natur vor als 
,, Phosphorit ” u. in Verbindung mit Calcium- 
fluorid als ,, Apatit.” In den Knochen macht 
es ca. 80 pCt. der anorganischen Bestandteile 
aus.” 

Schröder schreibt ferner: ,, Diese Masse haben 
wir, nachdem ihre reaktionslose Resorbierbarkeit 
u. Organisationsfühigkeit durch Tierexperimente 
hinlànglich erprobt war, in einer ganzen Reihe 


Vorläufige kurze Mittei- 


* Eine neue Knochenplombe. 
Correspondenzblatt 


lung von Prof. Dr. Schröder, Berlin. 
für Zahnürzte. Januar 1914, 
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von Fällen zur Ausfüllung ausgeräumter Cysten- 
hóhlen der Kiefer benutzt u. gefunden, dass sie 
unter sorgfältiger Schleimhautnaht  reaktionslos 
zur Einheilung gelangt u. organisiert wird ; natür- 
lich muss der Cystensack vollständig ausgeräumt 
sein, so dass die Füllmasse mit der Spongiosa des 
Knochens in direkte Berührung kommt. Uebri- 
gens weist Williger bereits in der neuen Ausgabe 
seines ,, Leitfadens der Zahnärztlichen Chirurgie," 
auf die Anwendung der von Schróder angegebenen 
Masse zur Ausfüllung ausgeräumter . Cysten 
hin." 

Es lässt sich kaum bezweifeln, dass dieses Ver- 
fahren in allen geeigneten Füllen sich bewühren 
wird. Insbesondere werden kleinere Cysten im 
Bereiche der sechs Front-, der Backen- u. der 
ersten grossen Mahlzähne, kurz gesagt, gut 
zugängliche Cysten, welche bei der gründlichen 
Exstirpation des Cystenbalges u. der exacten 
Naht keine Schwierigkeiten darbieten, wegen des 
 Wegfalles jeglicher Nachbehandlung das un- 
bestrittene Indicationsgebiet für diese begrüssens- 
werte Neuerung bilden. Ob schwer zugängliche, 
von weit rückwärts gelegenen Molaren ausgehende 
Cysten, der tadellosen Entfernung des Cystenbalges 
u. der correcten Ausführung der Naht nicht un- 
überwindliche Hindernisse entegegenstellen werden 
u. ob bei kosmetisch sehr stórenden grossen 
Cysten die restitutio in integrum nicht länger 
dauern wird, als die Anwendung der Methode nach 
Partsch, das wird die allernáchste Zukunft lehren. 

Für die Sicherung eines Dauererfolges von 
grósster Wichtigkeit ist die einwandfreie Durchfüh- 
rung der Wurzelfüllung der als Verursacher einer 
radiculären Cyste erkannten Wurzeln. Wenn 
nicht bereits durch anamnestische u. klinische 
Daten, so wird man heute durch die röntgeno- 
graphische Untersuchung die an der Cystenbildung, 
beziehungsweise an der Infection einer Cyste 
beteiligten Zähne fast immer klar constatieren 
können. 

Vor mehr als Jahresfrist war zwischen einem 
sehr tüchtigen österreichischen Zahnarzte u. 
einigen sehr  verdienstvollen jungen  reichs- 
deutschen Autoren eine Polemik darüber 
ausgebrochen, ob man den Wurzelkanal toter 
Zähne, welche Abscess- oder Cystenbildung 
verursacht haben, vor oder nach ausgeführter Wur- 
zelspitzenresection füllen solle. Seit ich spontan 
auf die Idee gekommen bin, am Schlusse der Opera- 
tion, also in dem Momente, als der Hohlraum 
gesäubert u. mittels Tupfer getrocknet, wo der 
Querschnitt der abgetragenen od. vielleicht nur 
am äussersten Ende abgefraisten Wurzelspitze 
klar vor mir liegt, erst den Wurzelkanal zu füllen, 
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bin ich von der Richtigkeit dieser Methode so 
durchdrungen, dass ich nie u. nimmer von ihr 
abgehen werde. 

Eine Ausnahme bilden nur jene Fälle, wo der 
Canal einer zum Ausgangspunkte eines periapicalen 
Krankheitsprozesses gewordenen Wurzel bereits als 
Träger einer Krone oder als Pfeiler einer Brücke 
dient und von einem Stifte (Pivot) erfüllt ist ; 
Frey * u. Williger T haben ihre praktischen Erfah- 
rungen darin publiziert, welche dahin gehen, dass 
man in solchen Fällen unbeschadet des Erfolges 
der Operation vor Ausführung der Wurzelspitzen- 
resection nicht die Wurzelstifte entfernen braucht. 
Auf Grund drei kurz auf einander folgender Fälle 
dieser Art kann ich diese Angaben bestätigen. 

Es obliegt mir nur noch die Aufgabe, die thera- 
peutischen Massnahmen zu besprechen, welche 
uns bei Behandlung folliculärer Cysten (denti- 
gerous cysts) zu Gebote stehen. 

Ein prinzipieller Unterschied zwischen chirur- 
gischen Massnahmen, welche sich bei der Behand- 
lung radiculärer Kiefereysten bewährt haben und 
solchen, welche sich nur bei folliculären bewähren 
würden, besteht nicht. 

Im Allgemeinen wird auch bei letzteren patho- 
logischen Gebilden die Methode nach Partsch die 
souveränste bleiben, nur werden sich, wie ich 
dies in einem kürzlich von mir behandelten Falle 
von folliculärer Cyste eines unteren Weisheits- 
zahnes ausführlich beschrieben habe { und wie es 
sich noch mehr bei Cysten um retinierte Eckzähne 
herausstellen dürfte, je nach den Besonderheiten 
des einzelnen Falles mehr oder weniger bedeutende 
Modificationen in den Details dieser an und für 
sich bereits typisch gewordenen  Operations- 
methode als notwendig oder vorteilhaft erweisen. 

Speziell bei sehr grossen Cysten, wie z. B. die 
von Dupuytren beschriebene, welche Kindskopf- 
grósse erreicht hatte, oder bei solchen, wie sie 
Preindelsberger und Jungnickel beobachteten, 
wobei horizontaler und verticaler Unterkieferast 
in der Cyste aufgegangen waren, (Perthes l.c. 
pag. 73), wird man zweckmässigerweise den Tumor 
extraoral angehen und Hautperiostlappen hinein- 
schlagen, um sie zur Deckung Wundenflächen in 
der entsprechend resezierten Cystenhóhle zu ver- 
werten. (Vergl. von  Bramanns,  Haasler in 
Perthes l.c. pag. 79). 


* Frey, Festschrift des Verein. Österr. Zahnärzte, 
Wien Nov. 1914, Verlag des Verein. Ö Z. 

t Williger. Mundschleimhaut- ui. Kiefererkrankungen 
als Folgen von Kronen- n. Brü:kenarbeiten. Corr. Blatt 
für Zahnheilkund-, Berlin, 1914. Januar. 

i Winser, Ein l^hrreicher Fall von folliculärer Unter- 
kietercyste u. deren Bekandlung. Österr.-urgar. Vier- 


teljahrsschrift für Zahnheilkunde, 1913, Heft IV. 
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BERICHT ÜBER 
ZYSTEN DENTALEN URSPRUNGS 


Vox Dr. LEONARD WIDMAN 


PRAKT. ARZT UND ZAHNARZT (STOCKHOLM) 


Die älteste Beobachtung, die wir betreffs dentaler Runge (1748) beobachtete eine Zyste, in welche 
Zysten besitzen, rührt von Scullet (1654) her. Er ein Zahn hineinragte. | 
punktierte eine Geschwulst im Unterkiefer, in Delpech studierte periodontale Zysten. Sie 


Fic. 1. Multilokuläre Adamantinzyste (Heath). 


welcher sich eine Flüssigkeit ,, gelb wie Honig” beruhten seiner Ansicht nach auf einer zystischen 


befand. 


Degeneration der Pulpa. 


Fauchard (1728) wies nach, dass diese Zysten Broca (1869) behauptete, dass alle Zysten von 
einen gewissen Zusammenhang mit den Zähnen der Zahnanlage herrühren, und dass die Ver- 
besassen, und dass sie oft bei caries dentis vor- schiedenheiten, die sie darbieten, darauf beruhen, 


kamen. 


dass der pathologische Prozess die Zahnanlage in 


— es 


EF. 


TH 
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einem früheren oder späteren Stadium betroffen 
Date 


Nach Magitot beruhen diese Zysten auf entzünd- 
lichen Prozessen an den Zahnwurzeln, Periodonti- 
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(2) Zahnführende Zysten, kystes dentifères oder 
follikuläre Zysten. 


(3) Paradentäre Zysten oder, wie Partsch sie 


tiden, doch meint er, dass sie 


auch aus der 


nennt, periodontale Zysten. 


Die beiden erstgenannten Gruppen sind als 


Fic. 2. Róntgenbild einer einkammerigen Adamantinzyste. 


Zahnanlage entstehen kónnen. Er teilt daher die 
Zysten ein in (1) Wurzelzysten und (2) follikulüre 
Zysten. i 

Die systematische Einteilung dieser Zysten ist 
bei verschiedenen Autoren sehr verschieden. Auch 
in Bezug auf die Terminologie kommen grosse 
Abweichungen vor. Ein und dieselbe Zystenform 
erhält bei dem einen Autor diesen, bei dem 
anderen jenen Namen. Es ist daher schwer, eine 
klare und übersichtliche Auffassung von diesen 
Zysten zu erhalten. Der Autor, der die beste 
und übersichtlichste Aufstellung über die dentalen 
Zysten geliefert hat, ist der Franzose Louis 
Ombrédanne. Ich folge daher in meiner Übersicht 
der Hauptsache nach seiner Aufstellung. 

Er teilt die hierhergebörigen Zysten ein in 

(1) Adamantinzysten, kystes adamantins, 


reine Neubildungen, ausgegangen von Zahnfollikel, 
zu betrachten, während dagegen die paradentären 
oder periodontalen auf chronisch-entzündlichem 
Wege entstanden sind. | 

Die Adamantinzysten entstehen aus der Schmelz- 
pulpa der Zahnfollikel, bevor noch die Schmelz- 
bildung begonnen hat, d.h. während diese sich 
noch in einem embryonalen Stadium befindet. 
Infolgedessen fehlt fast stets der Zahn, von dessen 
Follikel die Zyste ausgegangen ist. Die Zysten- 
bildung hat die weitere Entwicklung des Zahns 
unterdrückt. Bisweilen kann der noch vorhandene 
Milehzahn die Abwesenheit des permanenten 
verbergen. In einer geringen Zahl von Fällen 
finden sich jedoch alle permanenten Zähne. In 
solchen Fällen kann man sich die Zyste von einem 
überzähligen Follikel ausgegangen denken. 
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Die Adamantinzysten sind multilokulär, viel- 
kammerig (siehe Fig. 1), einkammerige Formen 
können jedoch auch zuweilen vorkommen. Mögli- 
cherweise kann eine solche Zyste zunächst mehr- 
kammerig gewesen sein, durch sekundäre Infek- 
tion und;dadurch bedingte Eiterung und Gangràn 
kann jedoch eine Einschmelzung der Scheidewände 
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Fic. 3. Querschnitt durch eine Adamantinzystenwand. 


a = Knochengewebe; b = Bindegewebe; c = Epithel. 
(Zeiss, Apochrom. 16 mm. Comp. Oc. 4.) 


stattgefunden haben, so dass aus der ursprünglich 
mehrkammerigen Zyste eine einkammerige ent- 
standen ist. Fig. 2 gibt ein Róntgenbild einer 
derartigen Zyste wieder. 

Die Adamantinzysten kommen häufiger im 
Unterkiefer als im Oberkiefer vor. Sie beginnen 
im Corpus mandibulae und nehmen allmählich an 
Grösse zu, so dass sie schliesslich kindskopfgross 
werden können. Sie haben eine unregelmässige 
Form und zeigen abwechselnd harte und weiche 
Partien. 

Durchschneidet man ein solches Geschwulst, so 
findet man sie aus einer Menge Kammern beste- 
hend, von denen jedoch 2-3 grösser, haselnussgross, 


die übrigen erbsengross oder kleiner sind. (Siehe 
Fig. 1.) 
Die Kammern sind mit einer gallartiger, 


fadenziehenden Flüssigkeit angefüllt. 

Die Wände, die die einzelnen Kammern von 
einander scheiden, sind bezüglich ihrer Dicke sehr 
verschieden ; bald können sie äusserst dünn, bald 
hart, fest, kráftig entwickelt, geschwulstartig sein. 

Bei mikroskopischer Untersuchung dieser Zys- 
tenwände erweisen sie sich als aus einem Bindege- 
websstroma bestehend, das mit Epithel bekleidet 
ist. In dem Bindegewebstroma selbst sieht man 
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Epithelkolben oder Züge von zylindrischem 
Epithel, welche Massen von sternförmigen Zellen 
umgeben. (Siehe Fig. 3 und 4.) 

Die zahnführenden oder follikulären Zysten, oder, 
wie Ombrédanne sie nennt, kystes dentiferes 
kommen ungefähr gleichoft im Oberkiefer wiefim 
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Fro. 4. Querschnitt durch eine Adamantinzystenwand. 
Stärkere Vergrösserung des Gebiets c in Fig. 3. 
a = Epithel; b = sternförmige Zellen; c = Eiterzellen. 
(Zeiss, Apochrom. 160 mm., Comp. Oc. 6.) 


Unterkiefer, möglicherweise etwas häufiger im 


ersteren, vor. Sie treten auf im Ramus ascendens 
mandibulae, an der Basis des Processus alveolaris 
ossis maa. superioris, wobei sie oft den Sinus 
maxillaris einbuchten. 

Sie erreichen meistens die Grósse einer Walnuss, 
werden aber bisweilen hühnereigross. Fast nie 
finden sich mehr als eine in demselben Kiefer. 
Ausserst selten finden sich mehrere bei demselben 
Patienten. 

Bei den follikulären Zysten fehlt stets in dem 
Zahnbogen der Zahn, von dessen Follikel aus die 
Zyste sich entwickelt hat. Stattdessen findet er 
sich in der Zystenwand retiniert (siehe Fig. 5 und 
6). Manchmal findet sich am Platze des retinierten 
Zahnes ein Milchzahn erhalten, weshalb die 
Abwesenheit des ersteren nicht stets bemerkt 
wird. 

Die follikulären Zysten sind einkammerig und 
enthalten eine klare, gelbliche, fadenziehende 
Flüssigkeit. Die Wand ist dünn, 0'3, 1, 2 mm. 
Sie adhäriert wenig an dem umgebenden Knochen, 
weshalb sie leicht abzulösen ist. 
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Die Zystenwand weist einige Unebenheiten, wie 
Knótchen, Falten oder Papillen, auf. 

Die in die Zyste frei hineinragende Zahnkrone 
ist oft wohlentwickelt, an ihrer Oberfläche bemerkt 
man aber bisweilen eine Menge Schmelzhypoplasien 


Fire, 5, Follikuläre Zyste, (Gautier. 


in Form von stecknadelkopfgrossen Gruben. 
Zuweilen, wenn der pathologische Prozess den 
Follikel in einem frühen Stadium betroffen hat, 
d.h. bevor die Schmelzbildung des Zahnes noch 
zum Abschluss gekommen ist, findet sich in der 
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Fic. 6. Schematisches Bild einer follikulären Zyste. 
G = Gingiva; K = Zystenwand. (L. Ombrédann:.) 


Zystenwand nur ein rudimentär entwickelter Zahn 
oder eine Menge Schmelz- und Dentinkugeln. 

Bei mikroskopischer Untersuchung der Zysten- 
wand findet man sie aus einem geschichteten 
Plattenepithel bestehend, das auf einer fibrösen 
Bindegewebschicht ruht. Führt man den Schnitt 
durch die obenerwähnten Papillen, so findet man 
hier auch Epithelzellen von zylindrischer Form, 
die an die in dem Schmelzorgan befindlichen 
Adamantoblasten erinnern. 

Wir kommen nun zu der 3. Gruppe dentaler 
Zysten, nämlich den periodontalen oder, wie 
Ombredanne sie nennt, den paradentären, kystes 
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paradentaires. „Er scheint auch diese" Gruppe von 
dentalen Zysten als Neubildungen und nicht als 
auf chronisch entzündlichem Wege entstandene 
Zystenbildungen aufzufassen. Er rechnet sie zu 
dentalen Zysten, die nur wenig die Zahnentwick- 
lung stören, nach welcher sie erst entstehen. Sie 
sind belegen neben oder sozusagen aufgehängt an 
der Wurzel eines Zahnes, der auf normale Weise 
den Zahnbogen durchbrochen hat. Sie entwickeln 
sich bei kariösen Zähnen. Er nennt sie paradentär 
= neben einem Zahn liegend) auf Grund des 


Fie 7. Schematisches Bild Fig. 8. Appendikuläre Zysten. 
einer appendikulären Zyste, (Heath.) 


G = Gingiva ; K = Zysten- 
wand. (L. Ombredanne.) 


anatomischen Zusammenhanges dieser Zysten mit 
einem auf normale Weise hervorgekommenen 
Zahn, nicht um damit zu bezeichnen, dass diese 
Zysten, zum Unterschied von den vorhergehenden, 
ihren Ursprung von den paradentären Resten 
(débris épithéliaux paradentaires) nehmen. Denn 
auch die vorhergehenden stammen ja von diesen 
Bildungen her. 

Er bezeichnet jedoch nicht, wie einige deutsche 
Autoren, Partsch u. a., diese Zysten als reine 
entzündliche Bildungen, was sie doch in Wirklich- 
keit sind. Zwar geht auch in die Bildung dieser 
Zysten Gewebe von der Zahnanlage her ein. Sie 
sind ja bekanntlich mit Epithel ausgekleidet, das 
man als von den paradentären Resten herstam- 
mend. ansieht. Demungeachtet aber haben sie 
sowohl klinisch als auch pathologisch-anatomisch 
den Charakter von chronisch-entzündlichen Bil- 
dungen, 

Ombrédanne teilt die paradentären Zysten ein in : 

(1) Appendikuläre anhangsähnliche. 

(2) Radikuläre und 

(3) Juxtadentäre. 1 

Die appendikulären Zysten treten bei voll- 
entwickelten Zähnen auf, die fast stets kariös sind. 
Sie sind erbsen- bis kirschengross und mit einem 
kleinen Stiel an einer Zahnwurzelspitze befestigt. 
(Siehe Fig. 7 und 8.) 

Sie enthalten eine klare, fadenziehende, bisweilen 
blutig gefärbte Flüssigkeit. Ihre Wand ist 
zuweilen dünn, im allgemeinen aber dick, so dass 
das Lumen der Zyste manchmal auf eine schmale 
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Spalte reduziert ist. Diese letzteren Formen 
unterscheiden sich daher wenig von dem Wurzel- 
granulom. 

Die radikulären Zysten sind grösser als die 
vorhergehenden. Sie können mehr als walnuss- 
gross werden. In das Lumen der Zyste ragt eine 
Zahnwurzel frei hinein. Die freie Wurzelspitze 
ist ohne Periodontium und weist eine Menge 
Unebenheiten infolge vorausgehender Resorption 
auf. (Siehe Fig. 9.) 

Die Zystenwand ist glatt und eben, bisweilen 
mit einer Menge papillenähnlicher Fortsätze 


Fic. 9. Schematisches Bild einer radikulären Zyste. 
G = Gingiva; K = Zyste. (L. Ombredanne.) 


versehen, die so gross werden können, dass sie zu 
grossem Teil das Lumen der Zyste ausfüllen. Die 
Zyste ist leicht herauszuschälen, adhäriert:nur an 
ihrem distalen Teile an dem umgebenden Knochen. 


K 


Fia. 10. Schematisches Bild einer juxtadentáren Zyste. 


G = Gingiva ; K = Zyste. (L. Ombrédanne.) 

(3) Die juxtadentaren Zysten sind den vorherge- 
henden analog und stellen nach Ombrédanne nur 
eine weitere Entwicklungsform der appendikulären 
dar. Auch sie sind gleich den vorhergehenden 
einkammerig. Sie sind im allgemeinen haselnuss- 
gross, können aber hühnereigross, ja grösser 
werden. Sie kommen stets im Oberkiefer, meis- 
tens im Schneidezahn- und Eckzahngebiet vor. 
Bisweilen dringen sie in den Sinus mazillaris ein, 
den sie manchmal ganz ausfüllen können. Durch 
einen Bindegewebsstrang hängen sie mit einer 
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Wurzelspitze zusammen. Der Zahn, an dessen 
Wurzel die Zyste sitzt, ist kariös. Doch braucht 
dies nicht unter allen Umständen der Fall zu sein. 
(Siehe Fig. 10.) 

Die Zyste enthält eine gelbliche, schleimige, mit 
Cholostaerinkristallen vermischte Flüssigkeit. 

Die periodontälen Zysten sind mit einem mehr- 
schichtigen Plattenepithel ausgekleidet, das in 


a 


Fra. 11. Querschnitt durch eine periodontale 
Zystenwand. 

b = Bindegewebe ; 

d = submuköses Gewebe. 


a — Epithel; c = Knockengewebe ; 


(C. Partsch.) 


genetischer Hinsicht mit dem Mundschleimhaut- 
epithel verwandt ist. (Siehe Fig. 11.) 

Bevor ich zur Histogenese der dentalen Zysten 
übergehe erlaube ich mir in grösster Kürze über 
die Zahnentwicklung Zu berichten. 

Der Zahn wird dadurch gebildet, dass von dem 
äusseren Epithel des embryonalen Kiefers aus 
eine Leiste in das darunterliegende Bindegewebe 
einwüchst. Von dieser Leiste, der sog. Zahn- 
leiste, aus entstehen eine Anzahl kolbiger Verdick- 
ungen. Gleichzeitig. damit, das$ diese entstehen, 
beginnen die Bindegewebszelleit- zu proliferieren 
und in Form einer Papille nach dem darüber 
liegenden Epithelkolben hin emporzuwachsen, 
welch letzterer sich hutfórmig über die Binde- 
gewebspapille schiebt. Auf diese Weise bildet sich 
dann von der Epithelschicht (= den Adamanto- 
blasten) aus der Schmelz und von den Odonto- 
blasten der Bindegewebspapille aus das Zahnbein. 
Um die so entstandene Zahnanlage herum ordnet 
sich das Bindegewebe in Form eines Sackes, des 
sog. Zahnsückchens, der aus einer inneren, lock- 
reren und einer äusseren, dichteren Schicht 
besteht. Der Teil des Schmelzorgans, der über 
die Schmelzgrenze  hinausragt, wird Epithel- 
scheide genannt. Er bedeckt einen Teil der 
künftigen Wurzel, verschwindet aber später, wenn 
die Schmelzproduktion abgeschlossen ist. Bis- 
weilen bleiben jedoch Reste dieser Epithelscheide 
bestehn. Diese Reste sind es, die die paraden- 
tären Epithelreste oder nach Malassez ,, masses 
épithéliaux” oder ,, débris épithéliaux paraden- 
taires " genannt werden. 


SECTION VII: 


Betrachten wir einen Querschnitt eines Zahn- 
keimes, wo die Sehmelz- und Dentinbildung 
soeben |begonnen hat, so finden] wir zu! innerst 
die Zahnpulpa, dann die Odontoblastenschicht, die 
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meisten die kubischen oder platten Zellen der 
Nasmythschen Membran, die sternfórmigen Zellen 
der Schmelzpulpa und die hohen zylindrischen 
Zellen der Adamantoblastenschicht, denn es sind 


Fig. 12. Langschnitt durch einen Milchzahn eines neugeborenen Hundes. 


42mal vergrössert. 


(Stöhr.) 


A, Zahnsäckchen; Aı, Äussere Schicht; As, Innere Schicht; B, Aussere 
Schmelzzellen = Nasmythsche Membran; E, Schmelzpulpa; F, Adam- 


antoblastenschicht; 


D, Schmelz; 


G, Epithelscheide; J, Zahnbein; 


I, Odontoblasten; K, Zahnpapille=künftige Zahnpulpa; L, Blutgefässe; 
M, Knochenbälkchen des Unterkiefers, 


Dentin-, die Schmelz-, die Adamantoblastenschicht 
mit ihren hohen zylindrischen Zellen, dic Schmelz- 
pulpa mit ihren sternfórmigen Zellen, die von 
einer Membran mit platten oder kubischen 
Epithelzellen, der sog. Nasmythschen Membran, 
begrenzt wird. (Siehe Fig. 12.) 


Von diesen Bildungen interessieren uns am 


Epithelzellen ähnlich diesen, die man in den 
Epithelmembranen der dentalen Zysten ange- 
troffen hat. 

Betreffs der Histogenese der dentalen Zysten 
sind eine Reihe verschiedener Theoreien aufges 
tellt worden, und ich will hier in Kürze über die 


wichtigsten berichten. 
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A. THEORIEN, DIE DEN EPITHELIALEN 
URSPRUNG BESTREITEN 


(1) Nach Magitot beruhen die paradentären 
Zysten auf einer chronischen Periodontitis, wes- 
halb er sie auch periodontal nennt. Von einer 
kariösen Höhlung aus erreicht die Infektion die 
Pulpa und von dort aus das Periodontium, 
zwischen welchem und der Wurzel infolge mang- 
elnder Drainage Flüssigkeit sich allmählich 
ansammelt. Auf diese Weise entstehen die radi- 
kulären Zysten. Das Epithel in den paradent- 
ären Zysten ist nach ihm durch eine Metamorph- 
ose der Bindegewebszellen im Periodontium 
entstanden. 

Neuere Ansichten machen jedoch geltend, dass 
eine Metamorphose von Bindegewebszellen zu 
Epithelzellen nicht stattfinden kann. Man meint 
daher, dass das Epithel in den periodontalen 
Zysten von den vbenerwähnten paradentären 
Resten herstammt. 

(2) Guyon ist der Ansicht, dass ein retinierter 
Zahn sich dem umgebenden Gewebe gegenüber 
auf dieselbe Weise wie ein Fremdkörper verhält. 
Gleichwie dieser allmählich von einer Kapsel 
umgeben wird, so wird auch der retinierte Zahn 
gegen die Umg.bung durch fibröses Bindegewebe 
abgegrenzt. Guyon denkt hierbei zunächst an die 
follikulären Zysten. 

(3) Aguilhon de Serran wendet dieselbe Theorie 
auch auf dic periodontalen Zysten an. Wenn die 
Pulpa in einem kariösen Zahn in Gangrän überge- 
gangen ist und die durch das Foramen apicale 
eintretenden Gefässe thrombotisiert worden sind, 
spielen auch sie dieselbe Rolle der Umgebung 
gegenüber wie Fremdkörper. Sie kapseln sich ein. 
Betreffs der Entstehung des Epithels in den 
Zysten steht der genannte Autor auf demselben 
Standpunkt wie Magitot. 


B. BROCAS FOLLIKULARE EPITHELIALTHEORIE 


Broca ist der Ansicht, dass die dentalen Zysten 
aus der zystisch umgewandelten Schmelzpulpa 
entstehen. Je nachdem der pathologische Prozess 
diese in einem früheren oder späteren Entwick- 
lungsstadium trifft, entstehen verschiedene Zys- 
tenformen. (Siehe Fig. 13.) 

(1) Tritt die zystische Umwandlung während 
der embryoplastischen Periode ein, d.h. bevor es 
noch zu einer Schmelzbildung in dem Zahnfollikel 
gekommen ist, so kann dieser sich nicht weiter 
entwickeln, sondern es entsteht eine Adamantin- 
zyste, in deren Wänden man ein Epithel ähnlich 
dem der Schmelzpulpa findet, d.h. zylindrisches 
Epithel mit sternförmigen Zellen. Der ent- 
sprechende Zahn fehlt folglich. TT 

(2) Trifft der pathologische Prozess den Zahn- 
follikel während der odontoplastischen Periode, d.h. 
wenn die Schmelz- und Dentinbildung begonnen 
hat, so entsteht eine Zyste, in deren Wánden man 
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Dentin- und Schmelzkörner oder einen mehr oder 
weniger rudimentür entwickelten Zahn findet. 
Es hàngt dies davon ab, wie weit die Schmelz- und 
Dentinbildung in dem Zahnfollikel fortgeschritten 
war, als der pathologische Prozess auftrat. 

(3) Ist die Krone bereits fertig gebildet, wenn die 
Zystenbildung eintritt, so entsteht eine Zyste, in 
deren Wand man einen retinierten Zahn findet, 
d.h. eine follikuläre Zyste. 

Gegen Broca’s Theorie ist der Einwand erhoben 
worden, dass sie nicht die Entstehung solcher 
Zysten erklärt, in deren Innerem man keine Spur 
entwickelten Zahngewebes findet, und bei denen 
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Fic. 13. Schematisches Bild eines Zahnfollikels, zur Zeit 
' der beginnenden Schmelz- und Dentinbildung. 


B = der follikuläre Ursprung nach Broca; M = der 

periodontale Ursprung nach Malassez; A — Adamanto- 

blastenschicht; B = Schmelz; D = Dentin; E = Na- 

smythsche Membran; F= Zahnsäckchen ; 0 = Odonto- 

blastenschicht; p = Schmelzpulpa ; R = die paradentären 

Reste; T = Bindegewebe; v = Zahnpapille mit ihren 
Gefüssen. (L. Ombrédanne.) 


doch kein Zahn im Zahnbogen fehlt, wie bei dem 
Fall, über den ich zu Ende meines Aufsatzes 
berichten werde. Broca,ist indessen der Ansicht, 
dass in diesen Fällen ein überzähliger Zahn- 
follikel vorhanden gewesen, und dass von diesem 
aus die Zyste entstanden ist. 


C. MALASSEZ' PARADENTARE EPITHELIALTHEORIE 


Malassez ist der Ansicht, dass die dentalen 
Zysten ihren Ursprung . von, den paradentären 
Resten her nehmen. Daher sind auch, wie er 
meint, alle Zysten ursprünglich juxtadentär, d.h. 
ausserhalb der Zahnwurzel liegend und von dieser 
durch ein mehr oder weniger dickes Gewebe 
getrennt. 


SECTION VII: 


Gleich Broca meint er, dass die verschiedenen 
Zystenformen, die Adamantinzysten, die folliku- 
láren und die periodontalen Zysten, auf dem 
früheren oder späteren Auftreten der zystischen 
Umwandlung während der Zahnbildung beruhen. 

Tritt die zystische Umwandlung der paraden- 
tären Reste in einem frühen Stadium ein, so 
hindert sie vollständig die Entwicklung des 
Zahnes. Wir erhalten dann eine Adamantinzyste. 

Später, wenn die Krone bereits fertiggebildet 
worden ist, hindert die Zyste die Krone, den 
Alveolarfortsatz zu durchbrechen. Der Zahn wird 
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V M 
Fig. 14. Schematisches Bild eines Zahnfollikels mit 
fertiggebildeter Krone. 


K — zeigt die Entstehung einer follikuláren Zyste durch 
Hydrops im Follikel nach Broca; F = Bindegewebsepithel 
des Follikels; £ = Nasmythsche "Membran ; 
D = Dentin; o = Odontoblastenschicht; v und M = 
Zahnpapille mit Gefüssen. (L. Ombrédanne. ) 


retiniert, und eine follikuläre Zyste, eine kyste 
dentifére, entsteht. (Siehe Fig. 14.) 

Tritt die zystische Umwandlung noch später ein, 
wenn der Zahn bereits seinen Platz im Zahnbogen 
eingenommen hat, so verwüchst die Zyste mit der 
Wurzel, und eine paradentäre oder periodontale 
Zyste entsteht. 

Der Einbruch der Krone oder der Zahnwurzel 
in die Zyste, wie bei den follikulären und periodon- 
talen Zysten, soll daher ein sekundärer Prozess, 
eine Arosion, sein; die Krone oder die Wurzel- 
spitze soll sozusagen Löcher in der Zystenwand 
verursachen. 

Die eigentliche Ursache dafür, dass die paraden- 
tären Reste zu proliferieren und eine Zyste zu 
bilden beginnen, soll nach Malassez eine vom 
Zahne ausgegangene Infektion sein. 

Malassez’ Theorie scheint eine plausible Erk- 
lärung für die Entstehung der periodontalen 
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Zysten zu liefern. Nicht dagegen für die folliku- 
lären Zysten, denn wenn bei diesen die Krone 
sekundär in die Zyste eingebrochen wäre, so hätte 
man auch einmal einen Fall von follikulärer Zyste 
antreffen müssen, wo die Zystenwand noch die 
Kronenspitze bekleidete und sie von dem Lumen 
der Zyste trennte. Ein derartiger Fall ist jedoch 
bisher noch nicht angetroffen worden. 


D. DIE GINGIVALE EPITHELIALTHEORIE 


Mickulics und einige andere Autoren sind der 
Ansicht, dass das Epithel der periodontalen Zysten 
von der Gingiva, von welcher aus es durch 
Fistelgänge in die Zyste eingewachsen sei, oder wo 
solche Fistelgänge nicht vorhanden seien oder 
gewesen seien, von in dem Alveolarfortsatz 
eingewachsenem Epithel herstamme. Der Unter- 
schied zwischen dieser und der vorhergehenden 
Theorie scheint mir daher nicht sonderlich gross 
zu Sein. 

Gehen wir nun die verschiedenen Zystenformen 
durch und prüfen wir die Anwendbarkeit der 
verschiedenen Theorien auf dieselben, so finden 
wir, dass die Adamantinzysten (kystes adamantins 
multiloculaires) sich sehr wohl als nach der 
follikulären Theorie von dem Schmelzorgan oder 
nach der paradentären Theorie von den paraden- 
tären Resten herstammend denken lassen. 

Was die follikulären Zysten betrifft, so scheint 
mir Broca’s Follikulärtheorie die beste Erklärung 
ihrer Entstehungsweise zu liefern. 

Gilt es dagegen, die Entstehungsweise der 
paradentären Zysten mit ihren Unterabteilungen : 
(1) den appendikulären (Fig. 7 und 8), (2) den 
radikulären (Fig. 9 und 3) den juxtadentären 
(Fig. 10) zu erklären, so scheint mir Magitot, der 
sie als durch eine chronische Periodontitis ent- 
standen betrachtet, die beste Erklärung der 
Histogenese der erstgenannten Zysten zu liefern. 
Dagegen möchte ich nicht Magitot rechtgeben, 
wenn er meint, dass das Epithel der Zystenwand 
durch eine Metamorphose von Bindegewebszellen 
entsteht, vielmehr bin ich, wie oben erwähnt, der 
Ansicht, dass dieses von den paradentären Resten 
(débris épithéliaux paradentaires) herstammt. 

Die juxtadentären Zysten scheinen mir in 
histogenetischer Hinsicht eine Sonderstellung 
gegenüber den vorhergehenden einzunehmen. Sie 
sind meines Erachtens als reine Neubildungen, 
ausgegangen von den paradentären Resten, auf- 
zufassen. 

Wollte man daher von pathologisch-anato- 
mischen Gesichtspunkt aus eine Einteilung der 
dentalen Zysten vornehmen, so würde sie sich 
folgendermassen ausnehmen : 


I. Reine Neubildungen 


(1) Adamantinzysten. 
(2) Follikuläre Zysten. 
(3) Juxtadentäre Zysten. 
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II. Chronisch entzündliche Bildungen 


(1) Appendikuläre Zysten, 
(2) Radikuläre Zysten. 


Die Adamantinzysten und die follikulären Zysten 


treten während des früheren Lebensalters, 7-15 
Jahre, auf. Nach dem Alter von 30 Jahren treten 
sie seltener auf. Sie sind recht selten und gehen 
fast stets von den Follikeln der zweiten Dentition 
aus. 

Die paradentären Zysten treten in jedem Alter 
auf, hauptsächlich jedoch zwischen dem 25 und 
40 Lebensjahre. Von den paradentären Zysten 


Fic. 15. Zyste von den Schneirszähnen aus, die den 
vorderen Teil des Os maxillare zerstört und in die Nasen- 
höhle eingedrungen ist. (C. Partsch.) 


sind die appendikulären und die radikulären sehr 
häufig, während dagegen die juxtadentären seltener 
angetroffen werden. 

Die klinischen Symptome, die die Adamantin- 
zysten geben, sind sehr verschieden, je nachdem 
die Zyste intakt geblieben oder sekundär infiziert 
worden ist. Im ersteren Falle verlaufen sie ohne 
schwerere subjektive Symptome. Die Patienten 
können lange Zeit eine solche Zyste gehabt haben, 
ohne etwas davon zu wissen. Die Adamantin- 
zysten kommen meistens im Unterkiefer vor und 
beginnen daselbst im Corpus mandibulae, das sie 
schliesslich vollständig einnehmen können, dabei 
jedoch den unteren Rand des Unterkiefers bis auf 
einige Millimeter frei lassen. Die buchten die 
freie Oberfläche desselben aus. Bei Palpation 
zeigt die Anschwellung abwechselnd harte und 
weiche Partien. Die Zähne in der Nähe der 
Geschwulst sind locker, kariös oder deviieren. 
Die Geschwulst nimmt allmählich an Grösse zu 
und erreicht enorme Dimensionen, wobei sie 
manchmal das Kauen und Schlingen erschwert. 
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Bisweilen durchbricht sie die Gingiva, wird 
infiziert und ruft Vergrösserung der Geschwulst 
und Schmerzen sowie langwierige Eiterung hervor. 
Der Eiter nimmt oft einen gangränösen Geruch an, 
der in hohem Grade den Patienten belästigt. 

Bei. Durchleuchtung mit Röntgenstrahlen sieht 
man eine hochgradige Knochenverdünnung, die 
nicht, wie bei den paradentären Zysten, von einer 
Wurzelspitze auszugehen scheint, sondern unab- 
hängig von. den Wurzelspitzen sich über ein 
grösseres Kiefergebiet ausbreitet. (Siehe Fig. 2.) 

Die follikulären und die paradentären Zysten 
haben ungefähr dieselben klinischen Symptome. 
Bei den ersteren fehlt ein permanenter Zahn, bei 
den letzteren ist der Zahn vorhanden, er ist aber 
kariös, oder auch ist er zuvor ausgezogen worden. 
Auf dem fraglichen Gebiet zeigt der Processus 
alveolaris eine runde haselnuss- bis hühnereigrosse 
Anschwellung, die mehr oder weniger das Vesti- 
bulum oris ausfüllt. Bei Palpation ist sie anfangs 
hart, je mehr aber die Zyste an Grósse zunimmt 
und der Knochen dünner wird, wird die Wand 
weicher, zuerst pergamentknisternd, dann fluk- 
tuierend. Im Oberkiefer dringen die obenge- 
nannten Zysten in den Sinus mazillaris und in 
die Nasenhóhle ein und entziehen sich daher der 
üusseren Inspektion. (Siehe Fig. 15.) 

Sie rufen gewisse Stórungen in der Stellung der 
Zähne hervor (siehe Fig. 16). Ihr Verlauf ist 
sehr indolent, weshalb sie spät entdeckt werden. 
Bei sekundärer Infektion stellen sich vermehrte 
Schwellung und Schmerzen ein, und meistens erst 
dann konsultiert der Patient einen Arzt. 

Nach diesem Überblick über die dentalen 
Zysten bitte ich über einen von mir operierten 


Fra. 16. Róntgenbild einer radikuláren 
Zyste von einem lateralen Schneide- 
zahn aus, die die Wurzeln des Eck- 
zahnes unde des medialen Schneide- 
zahns auseinander gedrängt hat. 


Fall einer mehr als hühnereigrossen, einkam- 
merigen Adamantinzyste berichten zu dürfen. 
Die Patientin, Frau S., 39 J. alt, hat sowohl als 
Kind wie auch erwachsen viel an Zahnschmerzen 
gelitten, und zwar trotzdem ihre Mundhygiene 
stets eine gute gewesen ist. Ihre Zähne sind 
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jährlich von einem Zahnarzt untersucht und 
etwaige karióse Hóhlungen plombiert worden. 

1907 bekam Pat. Schmerzen im  Unterkiefer 
auf der rechten Seite. 7- und 6- waren tief 
kariós, weshalb die Wurzeln behandelt und 
gefüllt und Goldkronen angesetzt wurden. In 
5- war damals eine kleinere Hóhlung, die gefüllt 
wurde. Das Gleiche war der Fall bei 4— und 3-. 
Die Zähne auf dieser Seite sassen sehr eng. 7— und 
6— waren stark einwärts gebogen, 5-, 4— und 3- 
hatten normale Stellung. Nach dieser Zeit hatte 
Pat. keine Schmerzen mehr. —1909 besuchte Pat. 
wieder ihren Zahnarzt, um eine Höhlung in 5- 
plombiert zu bekommen, was auch getan wurde. 
5- war nun stark einwärts gebogen. An dem 
Processus alveolaris bemerkte man sowohl bukkal 
als lingual eine starke Anschwellung von knochen- 
harter Konsistenz. Bei Palpation keine Empfind- 
lichkeit, keine Schmerzen. Die Schleimhaut von 
normaler Beschaffenheit. Ob diese Anschwellung 
vor dieser Zeit vorhanden gewesen ist, können 
weder Patientin noch ihr Zahnarzt sich erinnern. 
Da die Geschwulst der Patientin nicht die 
mindesten Beschwerden verursachte, hielt man 
sie für ungefährlich und unternahm keine weiteren 
Schritte. 

. 1911 im September stellten sich jedoch heftige 

Schmerzen und Empfindlichkeit im Unterkiefer 
auf der rechten Seite ein, weshalb der Zahnarzt 
aufs neue konsultiert wurde. Dieser fand nun 
5— tief kariös, locker sitzend, mit starker Neigung 
einwürts. 5- wurde mit Leichtigkeit extrahiert. 
Bei der Extraktion kam aus der leeren Alveole 
eine grosse Menge Eiter von intensivem gangrä- 
nösem Geruch heraus. Bei Sondieren gelangte 
man in eine grosse Höhle. Pat. wurde nun mir 
überwiesen. 

Befund am 28 Sept. 1911. 

Bei äusserer Inspektion sieht man auf der 
rechten Seite des Unterkiefers eine kinderhand- 
grosse Anschwellung. Die Haut ist hier gegen 
die Unterlage verschiebbar und von normalem 
Aussehen. Keine Palpationsempfindlichkeit. Die 
Anschwellung von harter Konsistenz. Keine 
angeschwollenen Lymphdrüsen. 

Bei innerer Inspektion sieht man im Vestibulum 
oris auf dem Processus alveolaris eine paranuss- 
grosse Anschwellung, die sich von 7- bis 2- 
erstreckt. Lingualwärts sieht man eine ähnliche 
Anschwellung, die jedoch mehr medial im Ver- 
 hültnis zu der bukkalen Anschwellung liegt. Sie 
erstreckt sich von 6- bis zur Mittellinie des Kiefers. 
Die Anschwellung von knochenharter Konsistenz. 
Keine Palpationsempfindlichkeit. Die Schleimhaut 
über derselben röter als normal mit stark injizierten 
Gefüssen.—Bei Sondieren durch die leere Alveole 
von 5- gelangt man in einen grossen Hohlraum, 
der sich teils lingualwärts von 4-, 3- und 2- nach 
der Mittellinie hin, teils bukkalwärts von 6- bis 
7T— zu erstrecken scheint. Aus der Alveole von 
5— kommt übelriechender Eiter hervor. 
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Das Röntgenbild (siehe Fig. 2) zeigt eine 
Knochenverdünnung, die mit keiner Wurzelspitze 
zusammenhángt oder von einer solchen ausgeht. 
Sie nimmt den grösseren Teil des Corpus mandi- 
bule ein, indem sie nur 3 mm. von der unteren 
Kante des Unterkiefers frei làsst. 

Auf Grund des Untersuchungsbefundes wurde 
die Diagnose auf eine Unterkieferzyste gestellt, die, 
bukkalwärts von 7— und 6- liegend, am Platze des 
5- den Unterkiefer durchquerte, so dass sie in 
dem Gebiete von 4- bis zur Mittellinie lingualwärts 
von den Zähnen lag. Durch sekundäre Infektion 
war Gangrän in der Zyste entstanden, was zur 
Einschmelzung zuvor vorhandener Zwischenwände 
geführt hatte. Aus der ursprünglich vielkam- 
merig Zyste war so eine einkammerige ent- 
standen. 

Es galt, die Zyste ganz zu enukleieren und doch 
zu versuchen, alle noch vorhandenen- Zähne zu 
bewahren. 5- war ja bereits extrahiert. Alle 
übrigen Zähne aber waren ja noch da und waren 
natürlich von grosser physiologischer Bedeutung 
für die Patientin. Wegen der Lage der Zyste im 
Unterkiefer—sie bestand, wie erwähnt, aus einem 
bukkalen und einem lingualen Teil—wurde be- 


schlossen, sie in zwei Sitzungen zu operieren. 


Zunächst wurde daher der bukkale Teil exstir- 
piert. Hier wurde ungefähr dieselbe Operations- 
technik angewendet, wie die von Partsch bei den 
periodontalen Zysten angegebene, mit der Aus- 
nahme, dass hier auch der linguale Teil der 
Zystenwand ausgeschält wurde. Bei den perio- 
dontalen Zysten macht Partsch eine breite Resek- 
tion der bukkalen Zystenwand und lässt die 
linguale Wand zurück, weil das Epithel der 
periodontalen Zyste genetisch verwandt mit dem 
Mundschleimhautepithel ist und daher nach der 
Operation wie gewöhnliches Mundschleimhaut- 
epithel fungiert. Das Epithel der Adamantin- 
zyste hat dagegen, wie oben erwähnt, einen 
anderen Ursprung, indem es von den zylindrischen 
Epithelzellen der Schmelzpulpa ausgegangen ist. 
Es fehlt auch nicht an Beispielen dafür, dass in 
einer Adamantinzyste eine krebsige Degeneration 
stattfinden kann, was natürlich in hohem Grade 
die Prognose verschlechtert. Es war daher von 
grosser Wichtigkeit, die Zystenwand vollständig 
zu entfernen. 

Ein bogenförmiger Schnitt, mit der Konvexität 
nach den Zähnen hin, wurde von 7- bis 4— geführt. 
Der Lappen wurde von der Unterlage bis zur 
Unterkieferkante hinab losprüpariert. Die nun 
freiliegende bukkale Zystenwand wurde reseziert 
und die linguale mittelst Raspatorium von dem 
darunterliegenden Kieferknochen abgelöst, auf 
welch letzteren dann der freipräparierte Schleim- 
hautlappen transplantiert und mittelst Xeroform- 
gazetamponade fixiert wurde. Die bukkale 
Zystenwand wurde mikroskopisch untersucht 
(siehe Fig. 3 und 4). Wir sehen in Fig. 4 (a und b) 
zylindrisches Epithel, strangförmig angeordnet, 
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mit dazwischenliegenden sternförmigen Zellen. 
Alles für die Adamantinzyste charakteristisch. 
Nach 5 Tagen war der Schleimhautlappen 
festgeheilt, weshalb die Tamponade weggenommen 
wurde. Der noch übrige linguale Teil der Zyste 
wurde mittelst Spülungen mit Wasserstoffsuper- 
oxyd rein gehalten, bis vollständige Heilung auf 
dem Operationsgebiet eingetreten war. Danach 
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medialen Teils der Zystenwand unmöglich machte, 
der von derj Eingangspforte aus mit keinem 
Instrument erreicht werden konnte. 
daher hohe Resektion an den Wurzeln von 4— und 
3— gemacht (diese waren zuvor mit amerikanischen 


Es wurde 


Guttapercha wurzelgefüllt worden), worauf die 
bukkale Knochenwand der Zyste nach der Unter- 
kieferkante herunter fast bis auf das Niveau des 


Fic. 17. Róntgenbild einer operierten Adamantinzyste. 4 Jahr nach der Operation. 


wurde zur Enukleation des lingualen Teils der 
Zyste geschritten. 

Auch nun wurde ein bogenfórmiger Schnitt von 
dem distalen Rande von 4- bis zur Mittellinie hin 
geführt, worauf die Schleimhaut bis zur Kante 
des Unterkiefers herunter lospräpariert wurde. 
Ebenso wurde ein kreisrunder Schnitt um die 
Eingangspforte zum lingualen Teil der Zyste 


herum geführt und die Zystenwand mittelst eines 
| man 
Von hier aus die ganze 
Zyste abzulósen ‚war infolge der geringen Grösse 
der Zystenmündung unmöglich. Diese war kaum 
Ausserdem erstreckte sich die 
Zyste bis zur Mittellinie hin, was die Ablósung des 


bajonettfórmigen | Raspatoriums, soweit 


reichen konnte, abgelóst. 


pfennigstückgross. 


Bodens der Zyste weggebohrt wurde. Es war nun 
ziemlich leicht, mittelst eines bajonettfórmigen 
Raspatoriums den übrigen Teil der Zystenmem- 
bran abzulósen und zu entfernen. 

Da die nächste Knochenbegrenzung der Adaman- 
tinzyste der Substantia compacta, wie sie gewöhnlich 
bei den periodontalen Zysten vorkommt, entbehrte, 
so lag die Spongiosa der Zystenwand direkt an, 
welcher Umstand bei der Ablósung der Zystenwand 
einige Schwierigkeiten bereitete, denn hierbei kam 
man leicht zu tief in das umgebende gesunde 
Knochengewebe hinein. Nachdem die Zyste auf 
diese Weise entfernt worden, wurde der Schleim- 
hautzipfel in die Wundhóhle hineintransplantiert. 
Nach 5 Tagen war dieser an der Unterlage ange- 
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heilt, und nach weiteren 5 Tagen war die 
Höhle in ihrer Gesamtheit mit Schleimhaut 
bekleidet. 

Allmählich schrumpfte die mehr als walnuss- 
grosse Höhlung zusammen, so dass ein halbes 
Jahr nach der Operation nur eine schwache 
Impression am Processus alveolaris die Stelle der 
früheren Zyste angab. Die oben beschriebene 
paranussgrosse Anschwellung auf dem lingualen 
Teil des Unterkiefers war auch verschwunden. 
Die Knochenresti: ution war auch recht beträcht- 
lich fortgeschritten, was aus Fig. 17 hervorgeht, 
die ein Rönigenbild des Unterkiefers zu dieser 
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Zeit zeigt. Man vergleiche dieses Bild mit Fig. 2, 
die den Zustand vor der Operation zeigt. Von 
dem mehr als hühnereigrossen Knochendefekt ist 
nur noch ein haselnussgrosser übrig. 

Der Fall dürfte insofern von Interesse sein, als 
er zeigt, dass man dureh die Anwendung der 
Wurzelspitzenresektion imstande ist, eine Zyste, 
die das ganze Corpus mandibule einnimmt, 
vollständig zu entfernen, ohne irgend welche von 
den Zähnen des fraglichen Gebiets opfern zu 
brauchen, und das auch wenn die Zyste, wie in 
diesem Falle, eine ziemlich schwererreichbare 
Lage hat. 


PAPER ON 


THE ANATOMY AND PHYSIOLOGY OF CLEFT PALATE 
AND A NEW METHOD OF TREATMENT 


By H P. PICKERILL, M.D., Cu.B., M.D.S. Bırm., L.D.S. Ene. 


THE ZEri0LOGY OF CLEFT PALATE 


A CLEFT palate results when for some reason the 
internal nasal, globular, palatal, and ethmovo- 
merine processes in the embryo fail to unite in the 
median line. Of the exact causes underlyin; this 
failure of union and development little is at present 
known. 

“ Maternal impressions " are popularly cited 
as a cause of the frequently associated condition 
of harelip. In one case a mother was not sur- 
prised in the least at the presence of the hare- 
lip—in fact, she had expected it—for during the 
fourth month of pregnancy she had received a 
severe fright from seeing a boy with a badly cut 


lip. The boy was found and examined, and 


showed a scar in a similar position to the infant's 
cleft. Unfortunately, however, for popular patho- 
logy the embryonic plates concerned unite at the 
eighth to tenth week! Acute illness on the part 
of the mother about the latter time may account 
for the condition. Atavism certainly will not ; 
for although many possible progenitors of man 
have cleft lips, none have cleft palates.* 

The embryonie processes may be said not to 
unite either because of an arrest of development 
or because the width of the space to be bridged 


* Birds and some reptiles possess cleft or perforate 
palates, but these can scarcely be deemed to be sufficiently 
in the line of man's descent to account for a similar 
condition in human beings. 


is too great for “ the inherent tendency to growth ”’ 
of the parts to overcome. 

As a matter of fact I think both these causes 
operate either combined or separately—sometimes 
one, sometimes the other. Regarded thus, we 
ean recognize two chief clinical varieties to com- 
plete congenital cleft palate : (1) Those in which 
the cleft is wide, maxillae wide, and tissue of soft 
palate normal in amount. (2) Those in which 
the cleft is of medium width, maxillæ narrow, and 
tissue scanty. 

Upon the recognition of these varieties in the 
infant depends, I believe, the selection of the 
correct form of treatment, for cleft palate is 
essentially a condition where there is no ** best " 
and should be no *'favourite " method of treat- 
ment. It would appear that maternal diet has 
some influence upon the occurrence of cleft palate. 
Some years ago cleft palates occurred in 99 per 
cent. of the lion cubs born at the Zoological 
Gardens in London. The lionesses at the time 
were being fed on meat alone, they were then 
given small whole animals, of wiich they could 
eat the bones as well as the flesh, with the result 
of an immediate and cons*lerable diminution in 
the number of cleft-palate cubs. 

It is difficult to obtain any simitar evidence with 
regard to human beings, but in those families in 
which it is soinetimes of frequent occurrence the 
practice might be adopted of dieting the mother 
before and during the early stages of pregnancy 
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with artificial phosphates 
powdered fresh bones. 

That there is a modified hereditary tendency 
for the occurrence of this defect is well recognized, 
though, on the other hand, in probably the majority 
of cases no such history can be obtained. 

Mr. Edmund Owen quotes the following family 
tree: 


of lime, or finely 


Parents, normal 


| 
- Son, harelip Daughter, normal 9 other children 


(Mrs. P.) normal 
| Ra | | 
Daughter, Son, harelip Child, 4 other 
normal and cleft harelip children, 
palate normal 


(Mrs. T. W.) 
| 


| | | | | | | 
Harriet, Edith Ellen, Ethel Thomas Henry, Emily, 
cleft cleft cleft  cleft 
palate palate palate palate 


POSITION OF THE CLEFT 


The line of the anterior portion of the cleft in 
relation to the intermaxillary bones has been 
carefully worked out by Albrecht, and his con- 
clusions are now generally accepted. Albrecht in 
an extended series of papers has shown that it is 
the rule for the cleft to pass along the suture 
between the ends and mesognathion on one or 
both sides. His conclusions are based chiefly on 
the two following facts : 

(1) That in a number of cases where it has been 
possible to examine the osseous maxillz it has been 
observed that a small piece of bone exists on the 
outer side of the cleft attached to the maxilla ; this 
small fragment Albrecht claims is the representa- 
tive of the mesognathion, and its diminished 
proportions he ascribes to the fact that it has 
received a lessened blood-supply owing to the 
anastomosis between the nasopalatine and posterior 
palatine arteries not having been possible. 

(2) That in the majority of cases there is an 
incisor tooth external to the cleft; this Albrecht 
regards as the normal lateral incisor carried in the 
mesognathion. Frequently, however, in these 
cases there is also an extra incisor adjoining the 
central incisor in the internal portion of the cleft. 
This Albrecht regards as a reversion to type 
representing man's lost third incisor, which ad- 
mittedly came between the present central and 
lateral ineisors. Its recurrence under the circum- 
stances of a cleft is explained again by the fact 
that there is an increased blood-supply owing to 
the nasopalatine artery having less tissue than 
normal to supply. 

Without in any way wishing to criticize 
Albrecht’s theory, I would like to suggest the 
possibility of the extra incisor having a causal 
connexion with the cleft. May it not be possible 
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that the position of an extra tooth germ in this 
region may coincide with the endomesogn thic 
suture, and by developing therein may prevent 
the union of the two bones? The inflexion of 
epithelium for the formation of the teeth occurs 
about the sixth or seventh week, whereas union 
of the parts does not normally occur until the 
tenth week, by which time the enamel organs and 
dentine papille are differentiated. The pressure 
of this extra tooth may be sufficient, if it occur in 
the suture, to keep the endo- and meso-gnathion 
apart. In support of this is the clinical observa- 
tion that one of the incisor teeth frequently erupts 
in the depth of the cleft itself. Of course extra 
incisor teeth do occur apart from alveolar clefts, 
but it may be that in these cases the extra germ 
is embedded wholly in the endo- or meso-gnathion, 
and does not fall between them. 


VARIETIES OF CLEFT PALATE 


The extent of the cleft may vary considerably 
from a merely bifid uvula to complete cleft, 
involving the tissues of the soft palate, the palatal 
and maxillary bones, the intermaxillary bones, 
and the tissues of the upper lip. Inasmuch, 
however, as the palate unites in embryo from 
before backwards, fissures of the posterior portion 
are more common than those involving the whole 
palate, whilst an anterior fissure with a closed 
posterior portion is much more rare. Partial 
clefts may occur more particularly at the juncture 
of the hard and soft palates (Dieffenbach and 
Rose) and although the mucous membrane of the 
palate may unite the sutures between, the sub- 
jacent bones may be so wide as to constitute an 
osseous cleft. 

The cleft is rarely quite central, especially in the 
anterior and posterior portions. 

Anteriorly the cleft may be Y-shaped, includ- 
ing the much protruded endo-gnathion portions 


Diagrams showing the variations in position in 
clefts of the hard palate. 


n 


Fic. 1. 


between the arms of the Y, or one arm only of the 
Y may be present, the cleft running along the 
endomesognathie suture. The cleft posteriorly 
frequently diverges to one or other side. This 
really means that on one side only the embryonic 
palatal plate has failed to reach the centre line, 


and in these cases there is a good union between 


the vomer and the hard palate on the opposite 
side. In those cases where the vomer is deficient 
and fails to make contact with either side, the cleft 
is usually centrally placed. The diagrams in 
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Fig. 1 illustrate these possibilities. In width, too, 
the clefts vary considerably. They are all 
narrowest anteriorly, and widest posteriorly, but 
the amount of divergence of the two parts of the 
velum in different individuals varies very con- 
siderably. The amount of movement in the 
divided halves of the velum also is subject to 
great variation in patients who have grown up 
with the cleft unclosed. In some the muscles 
seem to atrophy, whilst in others they are almost 
hypertrophied, probably from the continuous 
efforts made to overcome the defect. This differ- 
ence is probably related to the difference in 
temperament of the individuals concerned. 

There is, too, another important variation which 
does not seem to have attracted the attention it 
deserves, namely, the considerable differences which 
exist in the distance between the posterior margin of 
the vela and the posterior pharyngeal wall, in other 
words, the variation in the anteroposterior diameter 
of the pharynx. This may be due to one or both 
of two causes. (1) An increased anterior position 
of the pterygoid plates and the horizontal pro- 
cesses of the palate bones, or (2) atrophy of the 
muscles of the velum palati. I am inclined to 
think from my observations that usually these 
two eauses are associated in those not infrequent 
cases where one finds an exceptionally long dis- 
tanee separating the vela from the posterior 
pharyngeal wall. This is a condition which 
makes any form of treatment considerably more 
difficult. 


ANATOMY AND PHYSIOLOGY OF THE 
NORMAL PALATE 


It is extremely important for the proper under- 
standing both of the state of affairs brought about 
by a cleft of the palate, and of its rational treat- 
ment, that the anatomy and function of the normal 
palate and pharynx should be thoroughly grasped. 
We must have a definite objective before under- 
taking any form of treatment, or the latter is not 
likely to be very successful. 

The following description is based to a large 
extent upon observations and measurements made 
upon living individuals. | 

The functions of the palate and pharynx in 
breathing, in deglutition, and in producing the 
various sounds of speech have been tested in 
various ways: E i 

(1) By direct examination as far as possible, 
with and without the laryngoscope. 

(2) In those conditions which require that no 

air shall be passing through the mouth, a circle 
of clear glass has been placed between the teeth 
and the lips, the latter remaining parted. By 
directing a strong beam of light through this open- 
ingthe movements of the palate and tongue could 
be observed. 
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(3) By painting various parts, such as the 
posterior margin of the velum palatinum, the 
uvula, the posterior wall of the pharynx, or the 
dorsum of the tongue separately, and at different 
times, with a white pigment,* and then inducing 
certain actions by deglutition or phonation the 
actions of the various muscles could be afterwards 
well detected by the transference of patches of 
pigment from one point to another. 

(4) By the use of a long curved probe and by 
previously anæsthetizing the pharynx and velum 
with cocaine, the condition of the various parts 
could be estimated by tactile sense when the mouth 
was tightly closed, as in the functions of deglutition 
and the formation of certain consonant letters. 


Two-thirds of the palate is formed by bone, 
the remainder by muscles and their aponeuroses. 
The vault of the hard palate varies in shape in 
different individuals from being comparatively 
flat to being very high, narrow, and “ gothic " in 
shape. 

There seems to be a tendency with certain writers 
to associate high vaulted palates with cleft palates, 
as if the former were the forerunners of the latter, 
but I have not been able to satisfy myself that. 
there is any connexion at all between the two 
conditions. 

The posterior muscular third may again be 
divided into an anterior plainly arched portion 
which is not very freely movable, and a posterior 
groined portion which is extremely mobile, and 


Fie. 2 Sketch of the posterior third of the 
velum as seen in the laryngoscope. 


resembles in appearance (and structure to some 
extent) the groined roof of a cathedral, the central 
ornamental pendant of the groin. Fig. 2 is a sketch 
of this portion of the palate as it appears in a 
laryngoscope mirror. A diagrammatie section of 
the whole palate and posterior pharyngeal wall is 
shown in Fig. 3. This drawing was made from a 
number of exact measurements in the living 
subject, and is here represented exactly life 
size. 

The muscles of the soft palate may be divided 
into three groups on either side, two which pass 
upwards from its upper or posterior surface, and 
two which pass downwards, and two which are 


* A mixture of zinc oxide and glycerine was found 
useful for this purpose. 
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centrally placed and run anteroposteriorly. Fig. 4 
represents diagrammatically these groups of 
muscles, but it does not represent, except very 
roughly, the direction of their several actions, and 
as this latter is really the most important point 


Fro 3. Section, somewhat diagrammatic, of the palate 
and pharynx. Natural size, from actual measure- 
ments. 


to make clear for our present purpose, we shall 
consider each muscle and its action, separately. i 
s$ Probably the most importantfmuscles are those 
known as the levatores palati, though, as will be 
seen, they act as retractors’as much as raisers 
of the palate, and this latter retraction of the 
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Fıc. 4. Diagrammatic cross-section of the palatal 
muscles. 


palate is really of more importance than its simple 
raising. The levatores palati muscles arise from 
the apices of the petrous portions of the temporal 
bones, and from the inner surface of the carti- 
laginous portions of the Eustachian tubes, and pass 
downwards and forwards on each side around the 
lateral walls of the nasopharynx, and thence 
direetly inwards, the fibres of each muscle spread- 
ing out helping to form the substance of the soft 
palate, and uniting in the middle line. We thus 
have in reality a single strong U-shaped muscle 
firmly anchored to the base of the skull at a point 
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15 mm. behind and 18 mm. above its point of 
action on the palate. Therefore when it con- 
tracts it draws the soft palate as much backwards 
as upwards, so much so that the posterior margin 
of the soft palate can be firmly applied to the 
posterior wall of the pharynx. (See Fig. 5.) 

The tensores palati are two muscles of somewhat 
similar general shape, but broader and thinner, 


Fia. 5. The digastric levator palati muscle and diagram 
showing the direction of its action. 


arising from a similar position to the levatores, 
and also from the scaphoid fossæ, the spine of the 
sphenoid bone, and the cartilaginous portions of 
the Eustachian tubes ; thence they descend almost 
vertically, terminating in tendons which pass 
round the hamular processes. "These tendons then 
pass horizontally inwards and upwards to unite in 
the middle line. It is usually stated that these 
muscles (which are really one single U-shaped 
muscle) assist in raising the soft palate, but upon 
reflection and a little-observation it will be seen 
that this cannot be so, since the hamular processes 


Fic. 6. The “ tensor palati” muscle, illustrating 
its depressing action. 


are lower considerably than the vault of the soft 
palate where the tendons of the muscles unite. 
The effect on the palate, therefore, can only be one 
of depression when the tensores palati are acting ; 
this depression probably helps secondarily to make 
the palate tense. (Fig. 6.) 

The palatopharyngei muscles are long, slender 
muscles forming the posterior pillars of the fauces ; 
they also form an inverted U-shaped single muscle, 


the arch of the U forming a part of the velum ` 


palati and the two extremities being inserted into 

the posterior border of the thyroid cartilage. 
Before, however, the latter takes place the 

muscles have divided into two, and the posterior 
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‘sphincter of the pharynx. 
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fasciculi bend round towards the back of the 
pharynx and unite with each other in the middle 
line. We have here, therefore, a muscle with a 
double action, its anterior fibres acting as a de- 


Fie. 7. The palatopharyngeusfmuscle, 
showing its sphincter and depressing 
action, 


presser of the velum palati, and the posterior as a 
(See Fig. 7.) 

These posterior sphincter fibres may act without 
the depressor fibres ; thus one may see the velum 
palati raised and retracted, and at the same time 
the posterior pillars of the fauces strongly converg- 
ing towards the middle line. The combined action 
of the levatores palati and the sphincter fasciculi 
of the palatopharyngei muscles 
tend to give a resultant force 
acting as a pure retractor of 
the velum. (See Fig. 8.) 

The  palatoglossi muscles 
form the anterior pillars of 
the fauces. They also, by their 
fibres spreading out and unit- 
ing in the middle line of the 
velum, form a single inverted 
U-shaped muscle. Their de- 
pendent extremities, however, 
are not inserted into any fixed 
point, but blend with the 
fibres of the transverse lin- 
gualis muscle in the side of the 
tongue. Thus the ‚action of 
the palatoglossi muscles may 
be either to raise the tongue, 
to depress the velum palati, or to act as a sphincter 
and constrict, or obliterate the orifice of the 
pharynx. (See Fig. 9.) 


LP 
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Fic. 8. Diagram illus- 
trating the result- 
ant backward force 
exercised by the 
combined actions of 
the levator palati 
and the palatopha- 
ryngeus muscles. e 
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The azygoi uvulæ muscles are a pair of cylindrical 
fascieuli placed side by side in the median line of 
the soft palate attached to the nasal spine of the 
palate bones anteriorly and descending into the 


Fie. 9. The sphincter-like palatoglossus 
muscle. 


uvula posteriorly. When these muscles contract 
they shorten the velum palati and give it tenseness. 


Indirectly associated with the functions of the 
velum palati are at least two other muscles, the 
superior constrictor of the pharynx, and the 
stylo-glossus muscles. 

The superior constrictor muscle of the pharynx 
is a large flat U-shaped muscle passing round the 


ko 10. 


The superior constrictor of the 
pharynx, showing its attachment to 
the occipital spine and the median 
raphé. The anterior attachments are 
not shown. 


. posterior wall of the pharynx, the extremities of 


the U pointing forwards and downwards. It is 
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inserted into the internal pterygoid plate, the 
pterygomaxillary ligament, and the alveolar 
border of the mandible. The posterior fibres are 
attached to the fibrous median raphé and to the 
spine on the base of the occipital bone ; this per- 
` mits of some forward movement when the muscle 
as a whole contracts, but not very much, not more 
than 8 or 4 mm. laterally, and in the middle line 
opposite the uvula the amount of movement is 
negligible. (See Fig. 10.) 

The styloglossus muscles arise from the styloid 
processes of the temporal bones and are inserted 
into the sides of the tongue. "Together, and by 
means of their union through the tongue, these 
two muscles form a U-shaped single muscle, 
bracing the tongue up, as it were, to the base of 
the skull. 

These muscles are mentioned here because they 
assist in retracting and raising the tongue to meet 
the velum, and therefore in shutting off the mouth 
from the pharynx. 


It will be observed that all the muscles which 
have been described (with the exception of the 
azygoi uvulæ) are either U-shaped or sphincters. 
The main function of all of these muscles, and one 
for which they are eminently adapted, is to act 
as orbicular muscles to close the various channels 
by which air or food may pass in the pharynx. 
We have virtually a “ three-way " channel or a 
place where three ways meet, and the various 
muscles we have considered act as switches or gates 
to divert the traffic into one or other channel or 
road, or to divide it equally between two roads. 

The following diagrams explain the various 
positions of the parts (Fig. 11). 


tl In 
Positionsof the velum palati and tongue during 
speech, breathing, and deglutition. 


x s 
SRI 
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I shows the three ways open; air may pass from the 
pharynx into the mouth or nasal cavities. 

11 shows the velum retracted and raised, cutting off 
the nose from the mouth and pharynx—closure of the 
nasopharynx. 

nri shows the mouth cut off from the nasal cavities 
and the pharynx. | 


It will be well here to observe the disabilities of 
muscular action brought about by reason of the 
velum palati being cleft. It is obvious that the 
first and most important effect of such a deformity 
is to divide the loop of all the U-shaped muscles, 
and to convert them into a number of separate 
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muscles which can have no proper conjoined or 
concerted action. The various actions of raising, 
retracting, depressing, which we have described, 
are only possible because of union in the median 
line, and if this is absent, then all the proper actions 
of the muscles become converted mainly into one 
of separation of the sides of-the cleft, and only 
when this has taken place to its maximum extent 


LP, TPS 


np 


PS 


Fic. 12. Diagrammatic representation of the 
palatal muscles when ununited, illustrating 
how each, when contracting, tends to widen 
the cleft. 


will it be possible for the parts to be either raised 


or depressed. 

Retraction of the velum to approximate with the 
posterior wall of the pharynx becomes quite im- 
possible. The levatores muscles are, at their 
insertion, 45 mm. apart, and at the margins of the 


cleft 10 or 15 mm. apart, their separate contraction, . 


therefore, can only result in a very considerable 
widening of the cleft in an upward and outward 
direction. Position 11 is therefore impossible. 
The uvula is not available for filling up the central 
depression in the tongue, and the more the glosso- 
pharyngei contract, the more the cleft is widened, 
so that position III is also impossible. (Compare 
Figs. 4 and 12.) These defective muscular 
actions give rise to characteristic disabilities 
in speech and deglutition which will now be 
considered. 


Breathing may take place either through the 
nose or the mouth. Breathing through the nose 
with the mouth closed is the most natural method, 
and here the velum palati and dorsum of the 
tongue are resting just in contact with each other, 
and air passes to and fro over the upper and 
posterior surface of the velum. The cleft-palate 
patient can breathe like this perfectly well, al- 
though the tongue and soft palate may not make 
a complete junction. Breathing may also take 
place through the nose with the mouth open. In 
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this case the tongue is drawn upwards by the 
styloglossi and glossopharyngei muscles, and the 
latter muscles also draw the soft palate down 
slightly, so that a complete air-tight junction is 
effected along the line of the anterior pillar of the 
fauces, the U-shaped uvula fitting into the central 
depression in the tongue. 
cleft palate cannot breathe in this manner because 
the uvula is absent from its correct position and 
the central space cannot be closed. When the 
mouth is open and the muscles of the palate and 
pharynx are at rest in a normal person, breathing 
takes place through the mouth and not through 
the nose, although the air-way leading to that 
cavity is perfectly patent. Indeed, it seems as 
though quite an appreciable pressure were required 
to force the air through nasal cavities, and if there 
exist but the slightest space between the velum 
and the tongue no nasal breathing takes place. 
If, when nasal breathing is being performed with 
the mouth open, the tongue be depressed with a 
probe a very little at either side, the nasal breath- 
ing at once ceases. In sucking, the position is also 
No. 11. That is to say that the nasopharynx is 
open, but all the upward U muscles from the 
tongue and the downward muscles from the palate 
are strongly contracted, so that the mouth is a 
sealed cavity under negative pressure whilst nasal 
breathing may be in progress. Obviously this is 
impossible with a cleft palate, first, because the 
palatal muscles cannot grip the tongue, and, 
secondly, if the hard palate be perforate, the nega- 
tive pressure in the mouth cannot be set up. 
In mastication the position is No. m1. The food 
is confined to the mouth and the nasopharynx is 
open. When the bolus is ready to be swallowed, 
the gate is switched over, as it were, from the 
tongue to the posterior pharyngeal wall by the 
action of the levatores palati, the nasopharynx 
is thus closed, the palatoglossi at the same time 
relax, whilst the anterior muscles of the tongue 
press the food past them; they then again contract 
and thus pass the bolus on to the superior con- 
strictor, and thus it is passed into the pharynx 
under considerable pressure. These actions are 
dependent upon the various palatal muscles acting 
virtually as orbicular muscles, and should they be 
divided in the middle of the U, the nasopharynx 
cannot be closed, the food can only be subjected 
to pressure from below and partially from the 
sides, and so it tends to pass upwards into the nose. 
In patients, however, with very large clefts, there 
is frequently much less regurgitation of food into 
the nose than might be expected. This is to be 
accounted for by the tongue and superior con- 


strictor of the pharynx developing compensatory | 


actions, and by the patient allowing the food 
and especially liquids to gravitate into the pharynx 
until they can be gripped by the constrictor 
muscles. 


An individual with a 


459 


Speech.—In the formation of the manifold and 
complex sounds produced during speaking and 
singing, the muscles of the PEARS and pharynx 
play an important part. 

In the production of all vowel sounds the position 
of the velum palati is almost, if not exactly the 
same, it is elevated and retracted into No. u 
position, but in the ordinary tones of speech the 
uvula remains flaccid, rounded, and pointing 
somewhat forwards. 'The contraction of the 
levatores is not very firm. In singing the vowels, 
however, the contraction of these muscles becomes 
much stronger, the azygoi uvulæ also strongly 
contract as the scale is ascended, until in singing 
the highest notes possible the uvula has almost 
disappeared, the palatopharyngei sphincter fasci- 
culi are also strongly contracted, thus the entrance 
to the nasopharynx is very tightly closed as by a 
purse-string. 

Fig. 18 is a drawing from actual measurements 
under the above conditions; the continuous lines 
represent the posterior 
pillar of the fauces and 
the uvula at rest, and 
the dotted lines show 
the same parts when 

ah" is being sung as 
high in the scale as pos- 
sible. A lateral con- 
traction of 15 mm. and 
a vertical one of 16 mm. 
take place. 'This cannot occur if the muscles 
of the velum be divided, and hence the vowel 
sounds are not pure in a cleft-palate patient, 
but some of the air passes into the nasal 
cavities. This occurs most markedly in the 
production of those sounds where the tongue or 
lips are so disposed as to raise the oral pressure 
and make it equal to or g.eater than the nasal ; 
passage of air is most marked in saying “e” 
when the tongue is applied to the teeth laterally, 
and only a narrow space is left between the anterior 
part of the hard palate and the tongue. “A” 
requires the same kind of position of the parts, 
but there is more space between the tongue and 
the palate, and therefore the nasal resonance is 
not so developed in these patients. 

“O” and “I” are produced with much less 
restriction in space of the oral cavity, and there- 
fore air is more free to pass via the mouth, and 
cleft-palate patients can manage these sounds 
fairly well. For “ U ” again the lips are pursed, 
and therefore air is slightly restricted ; in patients 
with partial clefts of the velum this makes little 
difference, but if the cleft be complete and wide, 
a considerable amount of air passes into the nose 
and a characteristic resonance results. 
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Fic. 13. Positions of the 
fauces and uvula at rest 
and in high phonation. 


The production of the consonants is, as 
a rule, more complex, requiring several con- 
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secutive and correlated movements of different 
parts. 

The labials P and B are produced by a closure 
of the lips and also of the naso-pharynx by the 
elevation and retraction of the velum. Air is 
` forced into the oral cavity under pressure, and this 
is then suddenly released by a quick parting of the 
lips, the velum palati remaining retracted until 
the expulsion has taken place. “M?” requires 
similar movements, but in a different order. The 
velum is first retracted sufficiently to force air 
through the somewhat constricted oral cavity, 
the lips then suddenly close but the velum drops 
and the air passes through the nose. 

A cleft-palate patient, therefore, cannot pro- 
nounce P or B with nasal resonance, nor can he the 
first part of M, but the second part he can pro- 
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Fie. 14. Positions of the velum and tongue in pro- 
nouncing (A) the labials and labio-dentals, (B) the 
gutturals. 


nounee correctly because communication between 
the oro- and nasopharynx is required. (Fig. 14.) 

In the production of the labiodentals, F and V 
(W in German), linguodentals®S, Z, Th, and the 
anterior linguopalatals T, D, L, the position of 
the parts concerned is very much the same. "The 
nomenclature which is used above indicates suffi- 
ciently the position of the tongue, and it is this 
which gives the characteristic and differentiating 
sound. In all the velum is raised and retracted 
into contact with the posterior pharyngeal wall, 
and air is forced through the narrow slit in the 
anterior part of the mouth with a more or less 
hissing sound. A cleft-palate patient cannot 
pronounce any of these groups without strong nasal 
resonance, because the pressure required to force 
the air between the tongue and teeth, or lips and 
teeth, far exceeds the resistance in the nasal 
cavities, and therefore the air chooses the latter 
path. Indeed, these letters, especially the sibi- 
lants, are often quite impossible for such an 
individual. (The ability of a patient to say the 
letter * S" forms an excellent test for the value 
of any form of treatment. If it can be pronounced 
clearly, the results may be regarded as being as 
nearly perfect as possible, but it too frequently 
happens that no change whatever in the ability 
to make sibilant sounds can be noticed in the 
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correctly, but not the first. 
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patient after many forms of treatment). The 
letter ** N ” is really an anterior linguopalatal in 
which the velum is first raised to ensure all the 
air passing between the tongue and the palate; 
this latter aperture is then suddenly closed, the 
velum drops, and air is diverted to the nasal 
cavities. As with the letter ‘ M," an individual 
with a cleft can say the second part of this letter 
The gutturals or 
posterior linguopalatals, K, G, Ch, are pronounced 
by a combination of positions I1 and 111, as shown 
in Fig. 14 (B). Air is confined under pressure in 
the oropharynx by the retraction of the velum 
to the posterior pharyngeal wall, and the arching 
and marked retraction of the tongue. At the same 
time the palatopharyngei and superior constrictors 
strongly contract, thus the transverse diameter of 
the pharynx is much decreased, and the lower 
border of the velum is drawn tightly against the 
tongue. The levatores palati or the azygoi uvulæ 
then contract very slightly, and the air escapes 
into the oral cavity with a slight explosion, the 
uvula being sometimes blown forwards. Since it 
is quite impossible for a cleit-palate patient to close 
his oropharynx, this group of sounds is exceed- 
ingly imperfectly produced. “Ng” differs only 
from its associate sounds, M and N, by reason of 
the levatores relaxing before the tongue, and air 
passing, therefore, into the nose ; these conditions 
are more favourable to the subjects of cleft palates. 
We have thus seen how important a faetor in 
speech, deglutition, and breathing is the functional 
integrity of the muscles of the soft palate, and 
we are now in a position to appreciate what should 
be the aim and object of any form of treatment 
to remedy their congenital non-union. 


In the above description not so much stress as is 
usual has been placed upon the forward movement 
of the superior constrictor of the pharynx, since, 
as a matter of actual measurement, it was found 
that the maximum forward excursion of this 
muscle was almost negligible in its upper part 
at the point where contact with the velum palati 
takes place; it may, during high phonation, come 
forward 1 or 2 mm., whereas the backward ex- 
cursion of the velum is about 9 or 10 mm. (I am 
aware that this is contrary to the teaching of the 
late Sir William Ferguson, who held that the 
superior constrictor came. forward considerably, 
but I think I am correct in saying that his in- 
ferences were drawn mainly from a dissection of a 
cleft palate, and not from measurements during 
life. Also illustrations of these parts during 
deglutition frequently show a bunching up of the 
muscle opposite the velum palati, but in the 
absence of strong vertical fibres it is difficult to 
conceive how such a contraction could possibly 
take place). j 

It is clear then that closure of the nasopharynx 
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depends practically upon the retraction and 
raising of the velum palati. 


The following is a list of measurements made 
in the manner previously indicated. 

From the ineisive edge of the central incisor 
tooth : j 


To the termination of the hard palate . : 55 mm, 
„  tipoftheuvula at rest . r £ 11-3 
* P retracted : 7955, 
T base (anterior) at rest : ; i Bee, 
F »à (posterior) atrest . - TATE 
4 » (anterior) velum retracted TIES 
„ posterior pharyngeal wall on a level 
wit 1 dorsum of tongue ; : 8755; 
the same in contraction . Blow, 


» posterior pharyngeal wall on a level 
with the upper surface of the velum GC Mag 


the same in contraction . : 4 83 
Transverse measurement between the 
posterior pillars of the fauces at rest 205 4 
The same at maximum contraction s N Li a 


TREATMENT OF THE CLEFT PALATE 


The treatment of cleft palate is usually classified 
into surgical and mechanical, but I prefer to 
classify it according to the principle underlying 
the treatment, whether the latter be by means 
of appliances or operations. 

It will be seen that there are two broad general 


means of remedying this defect, either to bring 


the parts forcibly together, or to fill up the inter- 
vening space. The first applies wholly to surgical 
procedures, the second to both surgical and 
* mechanical" methods. The following schema 
classifies the more important means of treatment 
in this way. 


TREATMENT OF CLEFT PALATE 


By Forcible Approximation By Filling in the Space 
of the Tissues 
l. Langenbeck's operation 
2. Brophy’s operation 
3. Brown’s operation 


1. Surgical 
Sir Arbuthnot Lane’s 
operation 
Davis Colley’s 
operation 
Prosthetic appliances 
2. Obturators and artificial 
vela 


Author’s Method 
Combined operation and appliance 


Approximation Methods. Staphyloraphy was 
first suggested and practised in 1764 by Le Monier, 
a French dentist. Professor Graefe in 1816 and 
Roux of Paris in 1819 were the first to publish 
definite methodical plans of operation ; Dieffen- 
bach, Mason, Warren, and Ferguson later practised 
various methods. The operation, however, which 


has found most favour and which has survived 
and replaced most of the others is that devised by’ 


the great German surgeon Langenbeck. 
PYLangenbeck’s Operation. The principle of this 
method of treatment is to free the soft parts of 
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both sides of the cleft in both the hard and soft 
palates, and then to bring the margins of the cleft 
together. 'The hard palate is dealt with first, 
lateral incisions are made internal to and parallel 
with the teeth running for the whole extent of the 
cleft. The mucoperiosteum between these in- 
cisions and the cleft margins is then freely raised 
by suitable raspatories from the subjacent bone. 
The two borders of the cleft are next freely pared, 
and sutures are then passed, drawing the two sides 
more or less forcibly together. The tension of the 
soft palate is relieved, according to Ferguson's 


Fia. 15. Lateral incisions in the 
Langenbeck operation which 
subsequently cause the velum 
to retract and become tense. 


method, by dividing the levatores and tensores 
palati by free lateral incisions along the outer 
sides of the soft palate. (Fig 15.) 

Indications for Adoption. This operation is, I 
believe, only utilized with advantage when the 
width of the upper alveolar arch does not exceed 
that of the lower, as ascertained by measurement, 
and when the tissue available for stretching across 
the cleft is not too scanty in amount. 

It may be possible to perform a successful 
operation under other conditions than these, 
relying upon the freedom of the lateral incisions 
to bring the sides together. But very grave risks 
of subsequent failure in the near or more remote 
future are then undertaken, for no matter how 
free the lateral incisions are, under these adverse. 
conditions, the stitches always tend to tear out. 
and not only so, but the not inconsiderable holes 
made in the soft palate by the incisions may 
slough and remain patent. 

There is, however, a more serious objection to 
this operation. It is that although it may be 
possible under favourable conditions to close the 
cleft at the time, and the amount of tissue extend- 
ing posteriorly is apparently enough to enable the 
nasopharynx to be cut off when the levatores 
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palati contract, yet it is a matter of frequent 
observation that owing to the fibrocicatricial con- 
traction which takes place at the site of the tension- 
relieving incisions, after a few years the posterior 
margin of the velum palati is found to be pulled 
forwards, to be more or less tense, to be without 


Fra. 16. Retraction of the posterior mar- 
gin of the -velum frequently seen after 
a Langenbeck operation. 


semblance of a uvula, and to be quite incapable 
of being retracted to meet the posterior pharyn- 
geal wall. (See Figs. 16 and 17). Hence, of 
course, the speech of the patient remains with the 
same nasal resonance, the same palatal and labial 
defects as before, since the velum has become 
useless for phonation and articulation, and air 
escapes round the end of it into the nasopharynx. 

In other cases a similar result is brought about 
even in narrow clefts by making use of this opera- 
tion when the anteroposterior diameter of the 
pharynx is excessively long. Yet another dis- 
ability arising subsequently by this method is 
defective hearing; this is due to the division of 
the tensores palati muscles, the upper ends of 
which are, as we have seen, attached to the 
Eustachian tubes, and are concerned in keeping 
the latter patent. 

In properly selected cases, however, Langen- 
beck's. is, I believe, a good operation. I have 
recently operated on a somewhat unique case by a 
modified Langenbeck method. The patient was a 
young man of nineteen with an acquired perfora- 
tion of the palate of about 1 cm. in diameter. 
The most careful examination failed to reveal any 
trace of history of syphilis. On the other hand, 
the patient and the dentist who sent him to me 
attributed the lesion to suppuration arising from 
the upper bicuspid teeth, and these had been 
extracted. The margins of the perforation. ap- 
peared quite healthy, so I decided to operate. 
Ifraised two long flaps from the subjacent bone 
on either side of.the cleft, brought them. across, 
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and united them with considerable difficulty -in 
the middle line (using modified Michel's clips). 
The margins had to be stimulated occasionally 
with the thermocautery, but the result was quite 
good. An interesting point is that the patient's 
speech whilst the perforation was present was 
almost as bad as that of some patients with com- 
plete clefts, but what troubled him more was that 
he could not smoke cigarettes ! 

Brophy’s Operation. 'The operation consists es- 
sentially in the forcible approximation of the 
maxille until the margins of the cleft touch. It 
is only possible, of course, in early infancy before 
ossification of the bones has become at all dense. 
= This operation is eminently adapted to those 
cases in which width of the upper jaw considerably 
exceeds that of the lower jaw, in which, in fact, 
the very presence of the cleft may be due to this 
abnormal width. 

Brophy claims apparently that this condition is 
found in the majority of cases, but from actual 
measurements of a number of cases I do not 
think this can be so. In one half of my cases the 
width of the upper jaw has been less than, or only 
equalto, that of the average normal measurement. 
The great advantage of the operation is that all 
tension on the soft palate is avoided, and that 
therefore it is not so likely to become shortened 
in an anteroposterior direction. € In Brophy’s 


Fic. 17. Patent nasopharynx in phonation and degluti- 
tion frequently seen after à Langenbeck operation. 


hands it has proved very successful, but elsewhere 
the mortality is said to be somewhat high, and 
secondary operations have not infrequently been 
necessary. The great disadvantage of this method 


is that it seems liable to contract the arch of 


the - upper teeth, and therefore to necessitate 
prolonged and: tedious orthodontic treatment 
subsequently. $ 

Moreover, Brophy himself admits that the germs 
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of the permanent teeth are frequently damaged 
by the passage of the deep silver suture. It isa 
question, then, for decision in any case whether 
these disadvantages will be more than recompensed 
by the possibly inereased function of the velum 
palati. It is essentially in the writer's opinion not 
an operation to be adopted indiscriminately. 

Brown's Operation * is similar in principle to 
Brophy's, except that instead of immediate ap- 
proximation of the maxillary bones, Brown 
prefers to bring this about gradually. This he 
claims to accomplish in infants by strapping 
across the divided upper lips and the cheeks with 
adhesive plaster for a period of from ten days to 
two weeks, and in older children by the use of an 
orthodontie appliance fixed to the teeth, which 
contracts the alveolar arches. 

Shea has recently introduced a similar method 
in which he uses a bar made of gold and platinum 
wire, No. 18 gauge. It has threaded ends with 
nuts attached thereto, and by being screwed up a 
little each day they close the cleft by constant 
and gradual pressure, all soft parts of the mouth 
being thoroughly protected by gutta-percha. 


Plastic Operations for Filling in the Cleft. The 
Davis-Colley operation merely deals with the hard 
palate. This after all is the least important part 
of the cleft, and the functional part, the velum, 
remains to be closed, otherwise and moreover the 
closure of even the hard palate is by this method 
rarely complete, but leaves a perforation at the 
anterior extremity. 

Sir Arbuthnot Lanes Flap-forming Operations. 
Sir Arbuthnot Lane has suggested several different 
methods of raising flaps of mucoperiosteum or 
mucous membrane from various parts of the palate, 
and so readjusting and suturing them as to close 
the cleft in both hard and soft palates. The idea 
is eminently rational in that it provides fresh tissue 
to fill in the deficiency without tension, and there- 
fore without the danger of drawing forwards the 
posterior margin of the velum. Two typical forms 
of flaps aredshDw in Fig. 18. In a complete cleft, 
as shown in’ Fig. 18 (I) on the infant's right, 
the whole ofthe mucoperiosteum of the hard 
palate and the mucousmembrane of the soft 
palate is raised and reflected on a hinge formed 
by the margin of the cleft. On the child's left 
the mucous membrane on the nasal side of the 
velum posteriorly is reflected downwards, ante- 
riorly some of the mucous membrane of the septum 
nasi is turned downwards, and these are then 
united to the broad flap from the right side. 
The disadvantages of these operations are, first, 
the increased difficulty of their performance ; 
secondly, the considerable extent of raw surface 
exposed, and therefore the increased risks of 
hemorrhave and subsequent sepsis; thirdly, the 

* Devised by G. V. O. Brown, M.D., Milwaukee, U.S.A. 
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mortality at present seems to be somewhat high, 
although it is difficult to obtain actual statistics 
relating to this. 

General Remarks on Operative Procedures. Age. 
Roux in the early part of last century placed the 
age of selection as high as sixteen years. Ehrn- 
mann in 1889 compared a number of his operations 
done at various ages from under two years up to ten 
years of age, with the result that the latter was 
shown to be the preferable age. 

Professor Kermisson, commenting on this, states 
that he strongly recommends operating between 
the fifth and sixth years. Of more recent years 


Fic. 18. Types of Sir Arbuthnot Lane’s operation. 


it has been customary to perform the Langenbeck 
operation at about the age of three years, the idea 
being to wait until the child was old enough to 
withstand the shock and for the parts to be larger, 
so that the technique of the operation would not 
be so difficult and yet for the operation to be 
complete* before the child had formed definite 
habits of speech. At the same time it has been 
laid down, as a rule, that if there was an accom- 
panying harelip, this should be operated upon 
before the third month. These procedures have 
very serious disadvantages which do not seem to 
be sufficiently appreciated. In the first place it 
seems to be quite irrational to close the lip before 
the palate. The mere closure of the lip, and the 
subsequent contraction which appears nearly 
always to occur, increases enormously the diffi- 
culty.of the subsequent operation on the palate. 
In some cases this is so marked that it is quite 
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impossible to obtain a satisfactory view of the 
parts during operation, and I have had to slit the 
mouth at each angle before the operation could pro- 
ceed. Again, it must be recognized by any one 
who has watched the mental and physical de- 
velopment of children that the “ education " of 
the muscles of the velum palati commences at a 
very early age—much before the age of three 
years. In the very first purposeful sounds, * ma ” 
or * mam " or“ gu," which an infant makes, the 
muscles of the soft palate are intimately concerned 
and, in fact, it is a sound which, if the palate be 
cleft, it must attempt to make by the use of a 
wrong set of muscles, and even then must make in 
a most defective manner. By the age of three, 
in a normal child, the nerve tracks between the 
brain and the soft palate are fully opened up, 
and the mental control of the muscles is almost 
complete. Hence the evil effects of bad habits 
of pronunciation are only to be avoided by 
operating upon a “ cleft" of the palate at least 
before the age of twelve months. 

I believe, therefore, that the more rational 
method of procedure is to operate upon the palate 
in the first year of life, and upon the lip at the 
time or as soon afterwards as possible. It may be 
urged in opposition to this that the non-operation on 
the lip will prevent the child from sucking properly, 
but this can very well be overcome by the use 
of a little obturator of soft rubber fitting both the 
cleft of the lip and palate, which can be made 
by any qualified dentist. This little obturator 
should, of course, only be used when the child is 
feeding, and should have a tape fastened to it 
to prevent any possibility of its falling back into 
the child's pharynx—though if the obturator 
fits at all well there should be no risk of this 
occurring. 

Brophy, after considerable experience in this 
class of work, considers that the most favourable 
age is ‘‘ within three months after birth," and 
indeed, for the successful performance of Brophy's 
particular operation, this early age is essential if 
it is desired to avoid considerable difficulty in 
approximating the maxille. It is claimed, too, 
that by operating thus early all nervous and 
mental shock is eliminated, and that the muscles 
being united develop instead of atrophying. 

Sir Arbuthnot Lane is an enthusiastic advocate 
of still earlier operation—in fact he says, ‘ the 
best time is the day after birth, or as soon after 
that as possible." 

Nevertheless the early age advocated by Lane 
has not found general support, the consensus of 
opinion being that the operation is too severe to 
perform at such an early age. It has to be re- 
membered, too, that for a short time after birth 
all infants are losing weight. Many children, too, 
are born in a weakly state, and apart from parental 
objections, which may be insuperable, it may be 
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indeed very desirable to postpone operating for a 
few months. 

Again, I would point out that this can be most 
satisfactorily done by employing a temporary 
obturator made specially for the case. 

Methods of Filling in the Cleft by Prosthetic 
Appliances. 'The earliest known application of 
an “obturator” to palatal defects was by 
Ambroise Paré in the sixteenth century. 

Fouchard in the eighteenth century seems to 
have been the first to elaborate palatine prosthesis 
for the correction of congenital defects, he described 
five different forms of appliances, the majority of 
which, however, though exceedingly ingenious, 
were too complicated to be of practical value. 

At the present time the appliances used may be 
divided into obturators and artificial vela. An 
obturator is usually a solid or hollow mass of rigid ` 
vuleanite completely filling up the cleft. In the 
author's opinion the use of this form of appliance 
should be limited entirely to acquired clefts, or 
perhaps there may be cases in which the atrophy 
of the two parts of the velum is so complete as to 
preclude any other form of treatment, but the 
writer has to confess that he never yet has seen 
such a case. 

Too often obturators are constructed without a 
due appreciation of the function which they are 
expected to, or ought to fulfil. A hole exists, 
and it is more or less filled up—obturated—and 
that is all. a 

The chief function of an obturator is to prevent 
passage of air or food into the nasopharynx. 
For this purpose, and since we have seen that the 
superior constrictor of the pharynx moves forward 
very little indeed, it is essential either that the 
obturator should be long enough to nearly touch 


Fic. 19. Specimen of a Suersen obturator. + The 
hole is cut for demonstrating the hollow centre. 


the posterior wall of the pharynx when the latter 
is at rest, or that, if on account of the sensitiveness 
of the tissues this is impossible, it should be made 
of sufficient height so that a considerable amount 
of the posterior portion of the nasal cavity is 
occluded. This is necessary in order to enable 
the patient considerably to raise the intra-oral air 
pressure without air passing through the nose; 
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the sides of the obturator, too, must extend from 
the point where the remains of the velum palati 
are at rest to slightly above the point where they 
are in contraction. 

To fulfil these conditions it will be recognized 
that the obturator must be an appliance of con- 
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Fie. 20. (A) Diagrams illustrating the method 
of muscular control aimed at in two types of 
Kingsley velum. (B) Diagrams showing what 
happens when the palatal muscles contract. 


siderable dimensions, and therefore if not made 
hollow will be difficult to maintain in position. 
Probably the most satisfactory obturator of this 
kind is that devised by Suersen of Berlin. (Fig. 19.) 

Artificial Vela. Under this heading are included 
all movable appliances, whose intended function it 
is to imitate the normal movements of the 
natural velum. "They are for the most part con- 
structed of soft rubber attached to a denture by 
means of a hinge, spring, or stud. The rationale 
of the method consists essentially in the artificial 
velum being grooved laterally for the reception 
of the sides of the cleft, or in its overlying the 
natural velum so that the artificial velum will be 
controlled in its movements by the muscles of the 
soft palate on either side. This is represented 
semi-diagrammatically in Fig. 20 (A). 

À large number of different forms have been 
devised by various operators, and it would be 


Fig. 21. Specimen of a Kingsley velum. 


impossible to give a full description of them all 
here ; a few only, therefore, of the more important 
types will be considered. 

In all these methods it is necessary to obtain an 
impression in plaster of the upper surface of the 
cleft. 
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The precise shape given to the rubber velum, as 
before stated, varies considerably with different 
operators. Kingsley has perhaps done more than 
any one else in this branch of work. Fig. 21 shows 
one of the shapes advocated by him. The broad 
upper “ veil" portion is thin edged and flexible, 
and is intended to rest on the upper surface of 
the cleft margins and to be carried upwards and 
backwards with them during contraction, when 
the muscles closing on it cause the thin edges to 
overlap. In Fig. 22 is illustrated a hinged form 
of artificial velum more suitable for partial clefts 
of the soft palate. 

Dr. Calvin Case has devised a form of apparatus 
known as a * velum obturator ” in that it may 
partake of the characters of both forms. It 


Fig. 22. A hinged Kingsley velum suitable 
for a partial cleft of the soft palate. 


resembles in general form a Kingsley velum, and 
is intended to lie in the same position as the upper 
“ veil " of the latter. Its essential difference lies 
in having thick rolled margins, and a thin centre- 
piece. (SeeFig.23.) The whole is at first made of 


s 


Fie. 23. (A) Case’s ** velum obturator ” and (B) diagram 
showing its position at rest. 


soft rubber, but Case states that after a year or two 
the centre-piece at least may be made of gold 
(gauge 38). "This appliance may or may not be 
attached to a denture, but it seems to the writer 
that it would be somewhat risky to leave an 
object, which obviously must have been made 
smaller than the uncontracted pharynx, un- 
attached in the mouth. In any case it depends 
solely for its movement upon its flexibility. 
Disadvantages of Obturators and Artificial Vela. 
The most serious disadvantage of all artificial vela 
lies in the fact that they are mostly based upon a 
misconception of the direction of the muscular 
action in cleft-palate patients. 
2G 
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Dr. Ottolengui states * “in the effort to close 
off the upper passage the sides of the divided 
natural palate approximate each other." Whereas 
we have previously seen that for anatomical 
reasons the action of the muscles must pull the 
‘cleft wider open. We are dealing with divided 
sphincters and ‘ U "-shaped muscles, and it is 
impossible to conceive of “ approximation " in such 
cases. Not only so, but from careful observations 
(and demonstrations to students) on cleft-palate 
patients, I am convinced that considerable separa- 
tion always occurs. 

The soft palate normally is like a sheet held 
horizontally by four persons with both hands, 
two persons pulling upwards and two downwards. 
The sheet, however, can only move upwards and 
downwards as a whole when it is intact, Suppose 
it to be divided down the centre, then whichever 
person pulled whether upwards or downwards 
the first and most obvious result would be a con- 
siderable widening of the central gap. Precisely 
the same thing occurs in cleft-palate patients. 
Therefore the cleft always tends to become wider 
and to create a space on either side of the velum 
or obturator. This either allows air to pass freely 
into the nasal cavity, or if the cleft be very wide 
and the tissues atrophic, the velum will fall, and 
indeed this may happen in any case, and is the most 


frequent cause of failure of these appliances from ` 


a speech point of view. See Figs. 12 and 20 (B). 

Another disadvantage of the usual appliances is 
that they are not properly controllable in a down- 
ward direction, and it is impossible for the patients 
to obtain either of the positions shown in Fig. 11 (111) 
or Fig. 14 (B). "Therefore the patient cannot pass 
air through the nose with the mouth open, i.e. he 
cannot shut off the mouth from the oropharynx, 
and finds considerable diffieulty (or an impossi- 
bility) in pronouncing the posterior, palatal, or 
guttural consonants. 

Another disability of the soft rubber velum is 
the deterioration which it undergoes in the mouth, 


rendering new ones necessary at more or less ` 


frequent intervals. 

The Authors ** Muscular Bar and Velum 
Method." Recognizing the shortcomings of both 
purely surgical and purely prosthetic methods of 
treatment, it seemed to the author that a method 
might be devised which might overcome these. 

Surgical measures frequently fail (1) because of 
an insufficiency of tissue in an anteroposterior 
direction; and (2) because of tenseness of the 
velum palati when united. Prosthetic appliances 
frequently fail because they are not under sufficient 
muscular control and all the necessary positions of 
the velum cannot be reproduced, and because they 
do not obturate when the muscles are contracting. 
We have seen that tensionless union of the several 


* * American Text-book of Prosthetic Dentistry,” 
p. 837. 
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pairs of muscles concerned is essential to their 
correct function. Clearly, therefore, that is the 
first step to be attained in the rational treatment 
of this defect. 

This tensionless union I obtain by the following 
operation: The patient’s mouth is first rendered 
¿s aseptic as possible by suitable dental treatment, 
and by the use of a mouth-wash of mercuric 
chloride (1 in 2500) with ammonium chloride for 


amna 


Fro. 24. Author's method of forming 
the muscular bar. (A) Incisions and 
edges pared. (B) The two halves 
swung across and sutured in position. 


three hours before the operation. Chloroform 
anzsthesia with the Jünker apparatus is used. 
I have used local anæsthesia (novocain) but I am 
of opinion at present that this tends to lessen the 
vitality of the parts and delays union. 

The posterior margins of the divided velum are 
then treated as shown in the illustration (Fig. 24). 
That is on the patient's right side, the postero- 
external margin of the velum is pared, and it is 
freed for a short distance from its attachment to 
the posterior pillar.of the fauces. The left side 
is similarly freed and the internal margin of the 
velum is pared. For this procedure I use only fine 
mouse-toothed forceps and fine curved blunt- 
pointed scissors. The two halves of the velum 
are then swung across the cleft, the right half 
being in front of the left, so that the freshened 
margins come together. With fine curved needles 
and silkworm gut sutures these flaps are then 
united without any tension at all. The same 
suture is passed through both flaps with one 
needle, and the latter is then withdrawn, the 
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silkworm gut having been grasped by a long 
mouse-toothed forceps. "This method helps to en- 
sure absence of tension. Four sutures are passed 
in this manner and their ends left long, the centre 
ones are then tied and the two external ones, and 
the operation is complete. At this stage—if the 
patient is slightly coming out of the anesthetic, 
I have often been able to demonstrate, to the 
surprise of others present, the “ liveliness " of the 
new muscular bar. As the patient makes efforts 
at swallowing or phonates, the bar rises, falls, 
and vibrates in the most active manner, and this 
without danger of tearing the stitches because 
there is no tension. (In this respect it is desirable 
to state that for these operations the ordinary 
somewhat clumsy instruments used for cleft- 
palate operations are quite unsuitable. It is 
absolutely necessary to use, as suggested by Sir 
Arbuthnot Lane, very small sharp instruments, 
the smallest of fine curved needles, and a long 
delicate needle-holder). 

After-treatment. The child must be kept as still 
as possible, and every endeavour must be made 
to keep it from crying. It may be necessary in 
very young children to place splints on the arms 
to prevent the hands being pushed in the mouth. 
It is exceedingly doubtful whether spraying or 
syringing the mouth is of any advantage at all, 
or rather may not be positively harmful. The 
author prefers small doses of potassium chlorate 
or potassium sulphocyanate (1-1 grain) if there 
is any likelihood of sepsis. The juice of an orange 
may be given with advantage in amounts and 
frequency suitable to age. In older children the 
diet should be limited for three or four days to 
one of fluids such as beef juice, soups, water, 
fruit juices, jellies, and milk curdled with rennet. 

Milk and cane sugar should be avoided, since 
they both tend to cling about the mouth and the 
latter to produce an excess of mucin which causes 
a stagnation in the operation area. Children 
should either see their mothers during the whole 
of the time after the operation or not at all, until 
after union of the parts has occurred. The 
occasional visit of a parent during the first week 
is too often responsible for a raised temperature— 
a fit of crying and tearing of the stitches. The 
stitches should be removed on the ninth or tenth 
day. 

The Artificial Velum. At the end of the third 
week impressions may be taken for making the 
artificial velum ; a model of a case at this stage 
is shown in Fig. 25. A hook of wax on a wire 
skeleton is attached to the upper surface of the 
velum to fit over the muscular bar from before 
backwards, and an iridio-platinum hinge is made 
to attach the velum to the posterior margin of the 
denture. It is important that the hinge should 
coincide with the junction of the hard and soft 
palates. For this purpose the line of junction 
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may be marked with an aniline pencil on the 
patient’s palate before taking the plaster im- 
pression, and the varnishing of the impression 
omitted just over the pencilline. 'The blue mark 
will then be transferred to the model. 

The whole appliance—denture and velum—is 
then fitted accurately in the patient's mouth. 


mouth after the formation 


Plaster cast of 
of the muscular bar. 


Hie, 25, 


It must be tested in the various necessary ways 
by making the patient sing “ah” up the scale, 
by testing for nasal breathing whilst the mouth is 
open, by swallowing, and so on. "That is to say, the 
velum must move freely and in a lively manner, 
and make perfect contact both with the walls of 
the pharynx when raised and with the dorsum 
of the tongue when drawn down by the palato- 
pharyngei and glossi muscles. This is undoubtedly 
the most tedious part of the treatment and requires 
considerable patience, and it is well in some 
patients thoroughly to cocainize the pharynx ten 
minutes before commencing. 'The wax should 
slightly “ underlap ” the margins of the cleft 
anterior to the muscular bar, and the hook that 
passes over the latter requires careful adjustment 
at this stage to see that it is not too long and 
grips the bar firmly but not too tightly. When all 
the above desiderata have been secured the ap- 
pliance is converted into hard vulcanite in the 
usual manner. 

The vuleanite requires to be highly polished to 
obviate any trace of friction, and it is better, 
perhaps, to use black rubber since this is stronger, 
lighter, and contains no irritating chemicals. 
There is obviously an advantage in using hard 
vuleanite in that it does not deteriorate in the 
mouth and once made will last indefinitely, and I 
find that patients tolerate the hard polished velum 
just as well and, indeed, I think better than the 
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soft vuleanized rubber. Fig. 26 shows an appliance 
completed. In this case the vomer was deficient, 


so a substitute was added to the upper surface of 
the artificial hard palate ; this I find considerably 


Fic. 26. Author's hinged velumfwith hook to pass 
over the muscular bar. ; 


assists in giving a more natural tone to those 
sounds which normally.require air to pass through 
the nose. 

Advantages of the method. 

(1) The original functions of the muscles are 
restored. 

(2) An artificial velum is provided, which is 
normal in size and position. 

(3) The artificial velum is perfectly under con- 
trol by the patient and can be raised or depressed 
at will. 

(4) There is no irritation of the soft parts and 
no deterioration of the appliance. 

(5) The method is applicable to children—who 
experience no difficulty in controlling this velum, 


Fic. 27. Plaster cast showing the formation of a mus: 
cular bar after a Langenbeck operation had failed. 


which is certainly not the ease with some other 
forms. i 

Indications for Use. Theoretically one might 
say that almost all cases of cleft palate ought to 
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be operated on in infancy, and therefore there 
should be no use for artificial vela methods ; but 
as a matter of actual experience, this is found not 
to be so. The child may be weakly, the parents 


Fic. 28. Modification of appliance where the 
anteroposterior diameter of the pharynx is 
short. The artificial velum passes over the 
muscular bar. 


unwilling, or facilities for the operation not be 
within reach. This constitutes the ** missed opera- 
tion ” class which are certainly best treated by 
this method, since there is rarely sufficient tissue 
in later years to close the cleft without tension, 
and Brophy's method:cannot be used. 

The second class of case for which this muscular 
bar and velum method is indicated, is when 
surgical closure has been done and failed. 

Fig. 27 is an illustration of a case coming under 
this category in which an operation for closure 
was done in infancy and failed. At the age of five 
there was only a very scanty amount of tissue on 
each side, but, nevertheless, sufficient to form a 
reasonable bar, as may be seen. "The third class 
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Fic. 29, Modification of the appliance where 
‘the anteroposterior diameter of the pharynx 

is long and the vomer well developed. 


for. which, I believe, this method is the most 
rational form of treatment, comprises those cases 
where at birth the width of the maxillæ is normal, 
i.e. not wider than the mandible, and yet in which 
the tissue of the divided soft palate is very scanty, 
so much so that it is certain that only a short and 
rigid velum palati can be obtained. 


The fourth class comprises those cases where 
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the anteroposterior measurement of the pharynx 
is longer than normal; and since I have been 
utilizing the present method I have observed great 
variations in this measurement in cleft- palate 
patients. 

]n cases coming under the third and fourth 
classes I advise and practise making the muscular 


Fic. 30. Modification of the appliance for a 
very narrow cleft in a child of six. 


bar as soon as possible, in order that the muscles 
may develop normally, and defer making the 
artificial velum until about the age of five years. 
Of course in these cases the appliance requires 
occasional readjustment or alteration as the jaws 
develop. It is necessary, however, to face this 
slight difficulty in order that the child may learn to 
speak more correctly. 

I find, too, that these children learn surprisingly 
soon to take out and insert the appliance in a very 


Fic. 31. The most recent form of appliance used by the 
author. The velum is above the bar and the small 
hook underneath. 


dexterous manner —— much better than one can 
do it for them. 
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Many cleft-palate patients have the most elemen- 
tary notions of correct methods of articulation, and 
their efforts in this direction, if watched critically, 
are most grotesque. They try, for instance, to 
say “ p " without closing the lips, and to say “ s ” 
and "d ” with the tongue in the floor of the mouth. 
My own practice is to teach the patients the alpha- 
bet slowly, demonstrating the positions of the 
tongue and lips for each letter, and if the patient 
is old enough I give him diagrams of the positions 
of tongue and lips for the difficult consonants. 
In every case I give them test sentences to practise, 
and these will here be demonstrated on phonograph 
records made by such patients whom I have 
treated by the above methods. The majority of 
my patients have, however, been adolescents or 
adults, and these have all done well. 

I have operated on a woman of thirty-five with 
excellent results, although the cleft was abnormally 
wide and one-sided. She had worn several other 
forms of apparatus previously with very little 
benefit. 

I have had so far only one failure, and that of a 
child of two and a half years of age who was 
hydrocephalous and extremely fractious. 

In conclusion I would emphasize what has so 
often been insisted on by writers on this subject— 
the advisability, nay, the absolute necessity, 
especially in older children and adults, of their 
undergoing a proper course of training in elocution 
after the completion of the treatment. ` 


Dr. OTToLENGUI thought that the bar and 
hinged return method quite new to him and most 
ingenious. He had treated such cases when the 
tissue bars had been unintentionally produced 
by surgeons, and he usually noted that they 
were quite inelastic. In treatment he had had 
his best success with soft rubber rather than 
with a hinged appliance. 

In regard to hard rubber obturators it is only 
true that the air escapes around them when 
wrongly constructed. Kingsley always con- 
structed his obturar rs with the greatest cross- 
diameter towards the nares, so that as the split 
palate rose and opened it nevertheless remained 
in contact with the slanting sides of the ob- 
turator. 
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PAPER ON 


THE PREDISPOSING CAUSES OF CLEFT PALATE 
AND HARELIP 


By Dr. OSCAR A. STRAUSS, MILWAUKEE 


Tue ætiology of cleft palate and harelip may be 
divided into three distinct classes—the law of 
heredity, the predisposing cause and the exciting 
cause. 'The predisposing cause in the writer's 
opinion is the condition that will determine the 
cleft and the size of the cleft. In various animal 
experiments the  predisposing condition was 
changed and almost at will the young were born 
with or without cleft palates. "This predisposing 
condition is also proven in the human family where 
children are born to the same mother and father 
some with no clefts, others showing signs of a cleft, 
and some with severe clefts. If it were a direct 
hereditary tendency all children would have the 
cleft to a less or greater extent. It will also be 
found that in some families the first children are 
afflieted, in others the last; so that up to the 
present it has been a problem just why these 
various conditions should exist. I believe that 
my animal experiments and clinical observations 
among the human family will prove without a 
doubt that the following condition is the real cause 
of a failure of union of either the lip, the maxillary 
bones, or the soft palate. The experiments wer? 
carried on in the feline family and were regulated 
by exercise, oxygen, carbon dioxide, sunshine, 
fretting of animals, diet, and the preparation of 
the food. In almost every instance the results 
were the same and the litter could be born with or 
without cleft palate and other congenital defects. 
In both cases the animals were well nourished and 
in some cases the mother of a cleft-palate litter 
would appear better nourished than that of the one 
without the congenital defects. The condition of 
the blood is a loss of albumin of the plazma and 
a shortage of the total volume of blood compared 
with the weight of the body. Ina human being 
the following blood picture is observed : red blood 
cells from two to four million, hzemoglobin thirty 
to seventy per cent., leucocytes from two to eight 
thousand, with also a hypoplastic condition of the 
blood and the volume decreased. 


BLOOD PRESSURE 


The systolic pressure in patients with this con- 
dition may be normal, above or below normal. 
The diastolie pressure may be the same, but the 


pulse pressure will always be below normal. The 
general appearance of the patient is no indication 
of the condition described before ; invariably she 
appears well nourished. In speaking of this 
condition we should hardly call it malnutrition, 
we should call it faulty nutrition due to faulty 
metabolism. 'The patient is not getting the 
proper nourishment out of the food This faulty 
metabolism may be produced by one cause or by a 
combination of causes. It may result in a physical 
or chemical catabolie condition. If this condition 
extends over a period of time it will produce a 
condition of the body favourable to the propaga- 
tion of congenital defects. 

The causes of this condition in the human 
family would be the same as in the feline family, 
and they are improperly prepared food, improper 
food, lack of sunshine and oxygen, worry, rapid 
eating and gastro-intestinal disturbances (the last 
may be only a faulty metabolic condition such 
as catabolism). In many instances I believe that 
catabolism is the only cause. This existing con- 
dition would produce the blood picture before 
described. It would be caused by one or all of 
the above described causes, but it takes a com- 
bination of the above cireumstances. With this 
blood picture we should not always expect a 
congenital lesion of this kind, but, with the ex- 
citing cause added, or, with the hereditary ten- 
dencies which could be added to the exciting 
cause, a fissure of the lip bone or palate, singly or 
collectively, will always be produced. 

If the deformity originates from the father's 
side, with a well-balanced anabolie system in the 
mother, the deformity could have been prevented. 
With a ca‘abolic inclination the deformity may be 
expected. The hereditary tendencies wil be 
carried through five or six generations, and if at any 
time conception takes place under the aforesaid 
conditions, this congenital defect will be likely 
to blossom forth, and also, under favourable con- 
ditions, to continue for several more generations. 
The feline family was chosen as the basis of my 
experiments because they are especially susceptible 
to this congenital deformity. Since they are so 
responsive to metabolic changes the results were 
so uniform. 

The fact that it requires certain kinds of food, 
well prepared, with good hygienic surroundings, 
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to ward off this hypoplastic condition predis- 
posing to cleft palate explains why the condition 
is more frequent among the poor. 

I wish to say a word in regard to the diagnosis 
and treatment of this condition when it is presented. 
We find an un-united part of the body simulating 
a wound minus hæmorrhage, trauma and infection. 
The treatment for this condition should not be a 
set law ; it should not be supposed that in every 
case one operation will remedy the entire defect. 
The result we wish to accomplish is to close this 
fissure without traumatizing the parts any more 
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than is necessary, and to eliminate hæmorrhage as 
much as possible, so as not to invite infection which 
would produce scar tissue and a hardening of the 
soft palate. Our aim should be to imitate Nature 
in effecting this union where she had failed, because 
of a lack of blood supply and certain constructive 
elements in the blood, to complete her work. All 
Nature asks of us is to approximate the parts and 
hold them together long enough to secure per- 
manent union under the new conditions ; she will 
then complete the work by means of a different 
process. 


PAPER ON 


SOME CLINICAL OBSERVATIONS ON REGENERATION 
OF THE MANDIBLE AFTER CARIES AND NECROSIS 


DWOIDOMEGEYER, MD: DDS: 


THE formation of new bone to repair fractures 
throughout the human body is observed by and 
known to all surgeons, but the reproduction of 
large portions of the mandible has not received 
the attention it deserves. 

Before going into the details of this reproduction 
in the mandible it might be well to speak of the 
general growth of bone, about which there seems 
to be a difference of opinion. 

If we take general anatomy as taught in the 
textbooks, and even in some of the modern works 
on surgery, we find the teaching to be, that the 
growth of bone depends to a great extent on the 
presence of the periosteum. ‘ Keen’s Surgery,” 
vol. v, p. 732, states : “ In the long bones the 
vitality of the bone depends upon its relation to the 
periosteum and marrow. These two structures 
should be respected. In young persons the 
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periosteum will regenerate new bone, and this 
property may often be used to the great advantage 
of the patient.” 

From “ Park’s Surgery," 8rd edition, p. 567 : 
*'The periosteum is the most osteogenic agent, 
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January 31, 1914, p. 351: “ The theory that 
contact with living bone is necessary for the sub- 
sequent life of grafts must be given up. Living 
bone grafts have life inherent in themselves and 
are capable of permanent growth even when 
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but the medulla is also very active—osteophytes 
may develop during the healing of a fracture. 
They are most apt to spring from points of 
tendinous insertion or from misplaced pieces of 
the periosteal tissue." | 

On the other hand, Dr. Clarence A. MeWilliams, 
New York, on “ The Periosteum in Bone Trans- 
mission," says, in a. paper published in the 
Journal of the American Medical Association, 


transplanted into soft parts.  Forty-eight per 
cent. of my bone grafts without periosteum were 
successful whether contact with living bone was 
made or not. Periosteum transplanted into the 
soft parts will produce new bone in a certain 
proportion of cases.” 

Sir William MacEwen of Glasgow has demon- 
strated in his most valuable work, ‘ The Growth 
of Bone,” that the growth and repair of bone does 
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not depend upon the periosteum. One of his 
concluding remarks is: “ While not underesti- 
mating the periosteum as a limiting and protect- 
ing membrane of great use in physiological and 
pathological conditions, there are no data to 
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is to accommodate the development, growth, and 
eruption of the teeth into their normal positions.* 
If there be no living bone left on either side of 
that portion lost by pathological conditions or 
traumatism, there will be no regeneration of new 


Fig.” 4 


indicate that it can of itself secrete or reproduce 
-bone. It has no osteogenic function." 

The process of normal growth in length of the 
mandible is quite different from that of the long 
bones, as there are no epiphyseal ends with 
the growth-producing intervening cartilage. "The 
‘growth of the mandible depends on an interstitial 
proeess which varies in different portions of the 
bone at different periods of life. This variation 


bone, as this process for the repair of fractures 
and to furnish new bone is produced through the 
working of the osteogenie system in the bone 
remaining. ` 

I have thought in the past that the width of the 
body of the mandible depended on the layers of 
bone being laid down by the periosteum, but of 


* See Cryer's “Internal Anatomy of the Face,” 1901, 
pp 13, 14, and 15. 
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late years, through clinical observation, I have 
doubted this, and from the published investiga- 
tions of Dr. MacEwen I feel convinced that this 
was a mistake. 


One of the most interesting papers upon the 
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ing is a translation of a portion of this valuable 
paper : 

“ The Royal Academy (of France) has collected 
four interesting observations. In one, furnished 
by M. Le Guernery, the entire portion of the 
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subject of regeneration of the mandible that has 
come to my notice was loaned to me by Professor 
Edward C. Kirk of the University of Pennsylvania. 
It was written by Dr. Percy of Paris in 1791, and 
gives cases of regeneration of half of the lower jaw 
which had been destroyed by caries.* The follow- 


* Journal de Médecine, de Chirurgie et de Pharmacie, 
1791. 


maxillary, bone extending from its condyloid and 
eoronoid processes on the right side, to a point 
between the first and second. molar teeth on the 
left side, was extruded from the face of a woman 
following a very severe salivation. 'This con- 
siderable space was filled up at the end of two 
months ; and what justly astonished the observer 
is that each of the muscles that has its attach- 
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ment to the lost portion of the jaw, did not lose 
its function, so that after her cure, the woman 
could open her mouth and eat with the same 
facility as before. > 

“In another case, reported by M. Belmain, 
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forms the chin and supports{the incisor teeth. 
M. Walker, an American surgeon, has removed 
from this patient the two ascending rami with 
the processes that they support ; however, this 
enormous loss was soon replaced "and the health 
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two-thirds of the same bone being separated in the 
mouth, there ensued, not a reproduction as 
manifest as in the preceding case, but a sort of 
eoalition of the soft parts remaining with the 
bony substance, which became mixed with them 
—by this means the breach was filled up in a short 
time. 

“In a third case, that of a young negro, there 
only remained of the lower jaw the arc which 
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experienced no alteration, nor was there any 
difficulty in mastication. 

“The last case is borrowed from Raygernus. 
An octogenarian woman, after a long-standing 
suppuration of the lower jaw, perceived one day 
that the right half of this bone was loose, drew it 
out herself, and survived this accident for several 
years. In spite of the poverty of the bony circula- 
tion natural at this age, it was only with difficulty 
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that any traces of the trouble could afterwards be 
discovered." 

M. Percy describes in detail a case which came 
under his own care in which he removed all of the 
centre of a jaw, leaving the rami, to one of which 
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and lip, and supported the chin with a sling. He 
then says: “It will be astonishing to learn that 
most of the teeth which remained after removal 
of the pieces of bone have recovered their original 
solidity, although deprived of alveoli and vessels. 
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only there still remained attached a portion of the 
alveolar process. The teeth which had not come 
away with the diseased bone floated without 
support except by the gum. The chin not being 
sustained formed a sort of ** movable and hanging 
pouch." After using a “ honeyed wound decoc- 
tion, which swept out and drew off all the impurity 
present," he filled the space with lint, soaked 
in the same fluid, placed quills between the gum 


“ The left first premolar two incisors, and the two 
right last molars at length become firmly implanted 
in the thickened gum, and in the middle of the 
bony paste which has finally taken its place, in. 
such a way that without receiving nourishment, 
without possessing any life, these teeth to-day 
render the same service that they rendered before. 
It is thus that a foreign tooth, transplanted from 
one mouth to another, recovers its stability by 
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contraction of the surrounding parts, and not by 
a special graft, that is to say, not by the anasto- 
mosis of its torn vessels with the little vaseular 
trunks that the natural tooth has left in the 
alveolus.” 

The following clinical observations were made 


ees 
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in my private practice in the Oral Surgical Dis- 
pensary of the University of Pennsylvania and in 
the Philadelphia General Hospital... In: this: "way 
for many years I have met with a large variety of 
cases which have been constantly under my care 
and observation. Among the types presented 
have been patients suffering from various diseases 
of the mandible. Fractures cause a large per- 
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centage of the trouble, compound fractures being 
the most common ; in some cases they were com- 
minuted and sometimes double. There have been 
cases of caries, where bone has been pathologically 
broken down in very small portions, though in 
numerous places. Many cases of necrosis occur 


9A 


where sequestra varying from small pieces to those 
as large as half of the mandible will be thrown off. 
Osteomyelitis in a certain class of patients is often 
followed by necrosis, sometimes extending from one 


‚side of the jaw near the ramus to the opposite side. 


These diseases are produced in various ways ; 
by accident, infection from diseased teeth, alveolar 
abscesses or impacted teeth. Many necrotic con- 
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ditions are due to systemic causes, namely, syphilis, 
acute exanthemata, such as smallpox, scarlet 
fever and measles, disorders of nutrition, such as 
rickets and scurvy, tuberculosis, phosphorus 
poisoning, etc.‘ In the last few years I have 
noticed that the improper use of hydrogen dioxide 
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exude from around the necks of thelteeth and 
may also begin to point in one or more places 
below the jaw, or sometimes within the mouth. 
Free incisions should be made both in the mouth 
and along the under surface of the bone, it 
sometimes being necessary to drill through the 
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has caused the breaking down of the mandible 
more often than any other agency. 

There are many cases of necrotic conditions 
caused by infected teeth where the whole mandible 
is more or less involved, the gum and the soft 
tissues along the lower portion of the bone become 
very much swollen, the teeth loosen, and, though 
at first there is no sign of pus, in a few days it will 


cortical portion of the bone to obtain as free 
drainage as possible, not only to the soft parts, 
but to the internal structures of the bone. On 
passing a probe through various sinuses, denuded 
bone may be found to extend from the symphisis 
menti to the ramus, and upward toward the 
sigmoid notch. On opening the tissue so that the 
outer surface of the bone san be examined, it may 
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be found somewhat darkened in colour with 
numerous soft spots indicating patches of caries, 
the periosteum is absent in many cases, it having 
been lost by suppuration. 

The great majority of these cases, when properly 


treated recover without formation of sequestra, 
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in May 1899 disclosed a complete separation of 
the mandible on the left side in the region of the 
mental foramen. The bone and apparently the 
periosteum had been lost in the region of the 
second premolar. The bone around the first 


premolar was in a necrotie condition, and the 
H 
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and the teeth become firm and useful. In severe 
eases small or even large sequestra are thrown off, 
but new bone will be regenerated without loss of 
contour of the face. 

A few cases are here cited in which new bone 
has been regenerated to fill up gaps, or lost por- 
tions of bone, or to reunite one segment of bone to 
another. 

CasE No. 1.—The first examination of this case 


ends of the mandible on either side of this necrotic 
area were quite separated. Mastication was im- 
possible and speech very much interfered with, 
The inferior dental. nerve had been divided. 
causing complete numbness of all that part 
supplied by it anterior to the lesion. This numb- 
ness continued for over a year and a half. 

]t would be interesting to know just how the re- 
establishment of sensation occurs in such cases. 
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It is a simple matter to understand the regenera- 
tion of a nerve where it does not pass through a 
long bony canal as in the mandible. When the 
body of the mandible or any portion of it in- 
volving the canal has been lost by necrosis, is 
regeneration of the bone accompanied by re- 
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Treatment. A ‘bridge splint” was placed 
upon the teeth, with an open space over the 
necrotic area to allow for proper treatment of the 
pathological condition. The splint was cemented 
into position and allowed twenty-four hours to 
become firmly set, after which the loose necrotic 
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formation of the canal and nerve ? I know of no 
affirmative evidence o: this on record. . I believe 
the re-establishment of sensation in parts nor- 
mally supplied by the mental nerve is due to 
transference of this function to branches of the 
cervical plexus and other branches of the fifth 
nerve, and not to regeneration of the mandibular 
nerve in the body of the bone. 
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bone and badly diseased soft tissue were removed. 
There was already present an opening through the 
soft tissue of the neck, which gave good drainage. 
The parts healed. in about two months. The 
splint was put in place June 1, 1899, and in a few 
days the patient was able to attend to business. 
On January 1, 1900, a careful examination showed 
that the vacant space had become filled with new 
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bone, leaving no mark or disfigurement of any 
kind. 'The alveolar proeess, however, had not 
become regenerated The splint was removed, 
and the union found to be quite firm. During the 


SIXTH INTERNATIONAL DENTAL CONGRESS 


ramus, but extended along the body of the jaw, 
the tissues being tense and indurated. A third 
sinus opened into the mouth in the region of the 
eanine tooth. Examination of pus for actino- 
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summer of 1913 I again made an examination, 
finding everything in good condition. 

Case No. 2.—A woman aged forty-two, was 
first seen in November 1906. She was referred 
from the tubercular ward of the Philadelphia 
General Hospital. Symptoms: Pain, tenderness, 
considerable swelling about the right half of the 
lower jaw, with two external sinuses below the 
body of the mandible, discharging foul-smelling 
pus. The swelling was mast pronounced at the 
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myces was negative. The two bicuspid teeth were 
extracted, but the swelling did not subside, and as 
the temperature rose and septic symptoms 
became alarming the sinus at the angle was 
enlarged to give better drainage. On December 7 
the canine and three incisor teeth (Fig. 2, B), 
together with the greater portion of the anterior 
part of the mandible, were removed. The remain- 
ing right side of the mandible was so firmly 
attached at the coronoid and condyloid pro- 
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cesses that it could not readily be removed until 
four days later, when, after gentle manipulation 
daily, it was loosened and taken out, leaving only 
the processes attached to the soft tissue. New 
bone formation could be felt, and was indicated 
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covered by gum tissue, no ankylosis of the temporo- 
mandibular joint, and the bone perfectly united 
at the symphysis. She could masticate soft food 


comfortably. The angle on the right side was 
very slight. 
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also by the X-ray. (Illustration of sequestra 
seen in Fig. 2). The space left by the removal of 
the sequestra was lightly packed with gauze, and 
eventually became filled with new bone, as shown 
by radiograms taken at intervals. By the latter 
part of February 1907 the new bone formation 
was practically complete. The patient then 
showed an edentulous right mandible, well 


ILLUSTRATIONS 


The following illustrations will assist in ex- 
plaining the foregoing remarks. 

Fig. 1 is made from the plaster cast of the lower 
jaw of Case No. 1, showing the bridge splint in 
position on the plaster east. A is a band with 
screw adjustment which assists in holding the 
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splint in position. B indicates the cut where the 
plaster cast was divided so that the lower teeth 
could be adjusted to the upper ones. C is a metal 
connexion extending around the necrotic portion 
allowing the parts to be treated. 

Fig. 2 is made from necrotic sequestra and 
teeth of case No. 2. "The bone around the roots 
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practically shows the normal condition of the 
mandibular bone, although there is a misplaced 
third molar. 

Fig. 4 shows a necrotic condition around the 
roots of the first and second mandibular molars 
induced to a great extent by the overhanging 
fillings. The bone matrix was to a certain extent 
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of tnese teeth was so fragile that it crumbled to 
pieces, leaving only a little band of soft connective 
tissue holding the teeth together. Almost the 
entire right half of the mandible is shown. "The 
condyloid and coronoid processes were left in 
position. 

In making a diagnosis of necrosis or other 
diseases of the mandible, after the history is 
obtained, and the special and general symptoms 
noted, the X-ray picture, carefully taken and 
intelligently read, is of the greatest value in 
determining the classification of the condition and 
the proper treatment. 

Fig. 3 is made from an X-ray picture, which 
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intact and the teeth vital at the time of extract- 
ing. 

Fig 5 shows a necrotie condition in the region 
of the mental foramen. Fart of the cortical bone 
had been removed by some general surgeon in an 
endeavour to cure this necrosis, which the extrac- Y 
tion of the abscessed premolar tooth would ~~ 
probably have accomplished. D E E 

Fig. 6 is made from an X-ray of a jaw from 
which the angle and a greater portion .of the 
ramus was removed. The probe seen in the 
pieture was passed through the mouth and 
remaining portion of the ramus to a point near the 
sigmoid notch ; the ramus regenerated without 
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ankylosis, but with only slight angle to the 
mandible. 

Fig. 7 shows a necrotic condition of the body 
of the mandible just anterior to the second molar 
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Figs. 9 to 13 inclusive show the result of using 
hydrogen dioxide with endeavour to cure abscesses 
associated with the teeth. From the number of 
cases that come for treatment I feel that the use 
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caused by arsenical poisoning, which had been 
applied to the second molar, arsenious acid leaked 
out of the cavity, sequestrum formed which was 
removed, and the parts gradually filled up with 
new bone. 

Fig. 8 is made from photographs of three 
‚sequestra removed from different patients, who 
had been treated with hydrogen dioxide. In A 
there is a developing molar. These three patients 
recovered without disfigurement. 


of this medicament for abscesses or diseased 
teeth cannot be too strongly cordemned. 

Fig. 9 is of a child whose deciduous premolars 
became diseased at about the age of seven, a 
quantity of hydrogen dioxide was used, until the 
body and ramus became riddled by its action. 
The child has been under the care of the oral 
surgical clinic of the University of Pennsylvania 
for eighteen months, and now the anterior portion 
of the body has cleared up, and new bone been 
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the angle and there will be some deformity of the 
jaw, as it has not developed in length as it would 
have done had the teeth not been lost. 

Figs. 10, 11, and 12 are X-rays from the mandible 
of a young woman whose trouble commenced 
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formed ; there is still a slight discharge from near 


It shows à phosphorus necrosis of the entire 
mandible, a rim of new bone, however, may be 
seen forming along its base. 

Fig. 15 shows a case of giant-cell sarcoma 
involving a greater portion of the anterior part of 
the mandible. In removing the tumour a small 
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with diseased teeth. The teeth and the surrounding 
tissue had been treated with hydrogen dioxide. 

Fig. 10 was made in May 1912. It shows an 
external necrotic condition of the whole left side of 
the body of the mandible. 

Fig. 11 was made the following September, 
showing the breaking down of the bone and the 
loss of the two molar teeth. 

. Fig. 12, made at the same time, shows that the 
diseased condition had passed across the symphysis 
to the region of the right molar. e 

Fig. 13 shows another case of necrosis from the 
use of hydrogen dioxide. 


Fig. 14 is made from an X-ray picture of the 


mandible of a man who worked in a match factory. 


rim of bone was saved to prevent deformity, and 
the space filled in with new bone without recur- 
rence of the disease. 

Figs. 16, 17, and 18 are from a patient of Dr. 
Swing's. The patient, a boy of seven years, had 
a badly swollen face with pus discharging in the 
mouth and through the sinus in the neck. On 
October 1912 an X-ray picture was made (see 
Fig. 16) which shows the necrotic condition of the 
body of the mandible, with two developing teeth. 
It also shows a portion of new bone forming 
apparently independent from the old body. It is 
noticed that the new bone has a process extending 
backward in the direction of the condyle, although 
a short portion of the old bone was completely 
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denuded. It was thought best to avoid the 
removal of the dead bone, so that it might act as a 
splint to the new bone 

Fig. 17 is an X-ray picture taken November 1, 
1913, from the same boy. It will be noticed that 
the two developing teeth showing in Fig. 16 have 
been lost, and that the old bone is decreased in size, 
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there is a space between it and the new enlarging 
bone. A curved probe can be carried along be- 
tween the two bones. It is still thought best to 
retain the old bone until it loosens at one or both 
ends, especially as the parts can now be kept 
comparatively clean. 

Fig. 18 is an X-ray picture taken November 29, 
1913, showing two pieces of lead wire passing 
around the remains of the original bone, which is 
much reduced in thickness. The portion between 
the rings of wire is quite denuded and can be 
plainly seen within the mouth. This has been a 
most interesting case to watch the discarding of the 
old and the growth of the new bone. 


Dr. A. T. Rasmussen (La Crosse, Wis., U.S.A.) 
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said that, if it were possible to do so, he would 
like to emphasize what the essayist had said 
regarding peroxide of hydrogen. He had seen 
much harm done by its injudicious use. His 
experience was that it was a good thing to have 
where it could freely get away. He had seen a 
number of cases in which this drug had broken 


into the maxillary sinus and caused infection of 
the same. He expressed his appreciation of the 
work of the writer of the paper. 

Mr. J. H. Gress (Edinburgh) wished to point 
out that in his opinion the evil results which Dr. 
Cryer had described as due to the use of hydrogen 
peroxide were due to its gross misuse. Peroxide 
of hydrogen was the best antiseptic to use in the 
treatment of wounds of the mouth, and if 
properly used would do no harm and would 
expedite healing. It must never be used where 
there was any chance of its causing pressure, and 
so driving pus and germs into the tissues, and 
hence nothing could justify any one who injected 
it into a sinus or any space which had not very 
free external openings. 
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PAPER ON 


THE PATHOLOGY AND TREATMENT OF SUPPURATION 
OF THE MAXILLARY ANTRUM 


By E. D. DAVIS 


THERE are two chief causes of suppuration of the 
maxillary antrum. By far the commonest cause 
lies within the nose and is of nasal origin. The 
antrum is the most frequent of the accessory 
sinuses of the nose to be affected by suppuration. 
Pneumococcal infection, occasionally diagnosed as 
an influenzal cold, and chronie nasal obstruction 
with the consequent retention of mucus and 
attacks of catarrh are examples of causes of nasal 
origin. The fact that nasal obstruction is a 
frequent precursor of sinus suppuration is another 
reason which demands the relief of the obstruc- 
tion. 

The second cause of antral empyema is due to 
suppuration in connexion with the teeth and is of 
dental origin. Of 101 cases of antral suppuration 
which I have seen at Charing Cross Hospital 
during the year 1912 and part of 1913, only 
twelve were of dental origin, the remainder were 
all due to nasal causes. Grunwald’s figures were 
that only 14 out of 98 cases were caused by dental 
disease. 

Naturally it will be asked, How can an antral 
empyema of dental, be distinguished from that 
of nasal origin ? 

There are four distinct points of difference, and 
are as follows : 

(1) The presence or history of dental disease. 

(2) The character of the pus. 

The dental antrum has greyish foul pus smelling 
strongly of bacillus coli and with a sandy deposit, 
while that of a nasal antrum is creamy, stringy 
mucopus of a musty odour. 

(3) In the dental antrum the suppuration is 
limited to the antrum and is usually unilateral 
with the absence of other sinus suppuration. 

The nasal antrum is nearly always associated 
with other sinus suppuration and is frequently 
the cesspool or reservoir for frontal and eth- 
moidal sinus suppuration. 

Polypi often accompany nasal antral empyema, 
but neither my senior colleague, Mr. Waggett, 
nor I, have ever seen polypi in antral suppuration 
of dental origin. 

(4) Skiagrams of the roots of the teeth will 
show the extension of disease to the antrum. 

In my experience, the wisdom, or third upper 
molar, is most frequently responsible for dental 
antral empyema, and if a number of skulls are 


studied it will be seen that the greater part of the 
root of the wisdom lies in the posterior wall of 
the antrum. Any of the upper teeth behind the 
canine may cause antral suppuration, but the 
three molars do so most frequently, and the first 
bicuspid most rarely I have never seen the 
canine affect the antrum, but have seen three 
eases of dental cyst in connexion with the first 


icuspid, in which a mistaken diagnosis of antral 


empyema had .been made even after alveolar 
puncture at the time of extraction. The dental 
disease may be a chronie alveolar abscess, or 
pyorrhea alveolaris in connexion with one of the 
three molars. As you know, an acute alveolar 
abscess usually bursts through the thin outer plate 
of the alveolus and passes under the muco- 
periosteum to form what is popularly known as a 
gumboil. In a very small proportion of cases of 
alveolar abscess, pyorrhoea, or chronic sepsis in 
connexion with one of the buccal roots of a dead 
molar, expansion upwards results in antral suppura- 
tion. The acute alveolar abscess tends to burst 
through the thin alveolar plate and to be quickly 
cured by extraction, but the more chronic forms 
of suppuration tend to involve the antrum by 
direct extension, the mucosa becomes cedematous, 
the cilia are destroyed, and if the suppuration 
remains untreated for any length of time the 
mucosa becomes thickened, fibrous, and without 
cilia. Cn two occasions during the extraction 
of a chronic septic root of the second bicuspid, the 
root had disappeared into the antrum. In the 
first case, the tooth-socket was enlarged, and 
during the syringing a few days later, by good 
luck the root was discovered, but in the second 
case the root was found on the floor of the antrum 
in a small bed of granulation tissue, when a 
radical antral operation was performed after four 
years’ treatment, by syringing through an alveolar 
puncture. 

In children, dental antral suppuration is a rare 
disease, and severe dental suppuration may result 
in an csteomyelitis of the upper jaw with con- 
siderable inflammatory results, severe illness, and 
necrosis of bone. I have seen four such cases, 
one, a boy of six, who was extremely ill and nearly 
lost his life, but all four ultimately recovered after 
a long period of suppuration. 

During the past seven years it has been my 
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eustom to treat dental antral empyemata by the 
extraction of the tooth and then to syringe out 
the antrum once a day from the nose by the 
passage of a curved trocar through the thin antro- 
nasal wall of the middle meatus, and usually three 
or four syringings, and never more than six, have 
been sufficient to cure the suppuration if it is of 
recent origin. The passage of the trocar is a simple 
painless procedure, performed by rubbing a solu- 
tion of 20 per cent. cocaine and adrenalin on the 
mucosa of the middle meatus. The point of the 
trocar is pressed through the thin antronasal wall 
near the ostium, and should be directed to the floor 
of the antrum to avoid the possible danger of the 
passage of the trocar into the orbit or deeper 
structures. 

Mr. Waggett and I have cured a large number 
of dental antral empyemata in this way, and 
practically every week puncture antra, either for 
diagnosis or for treatment, without any untoward 
result. In our opinion, it is easier and simpler 
than puncture through the inferior meatus with 
the straight Lichtwitz trocar, though this method 
is occasionally useful in cases with a deep middle 
meatus, when it is mechanically difficult to 
puncture the antrum by the route usually em- 
ployed. 

Dr. Watson Williams of Bristol uses an explor- 
ing syringe and trocar for diagnosis. 

Treatment by alveolar puncture has long been 
discarded as unsatisfactory. "The patient continues 
to syringe the antrum through the alveolus for 
months, years, or thé rest of his life unless he is 
fortunate enough to have a radical antral opera- 
tion performed. Even in those cases of alleged 
cure by this method, in which the alveolar opening 
is allowed to close at the end of three weeks owing 
to the absence of discharge, a recurrence of the 
empyema occurs with a severe cold of the nose, 
and the patient returns with a foul-smelling 
discharge when he stoops or bends the head. Ulti- 
mately a nasal antral operation has to be per- 
formed. In a few cases I have allowed the alveo- 
lar puncture, which had been performed elsewhere, 
to close as soon as the patient was seen, and to 
commence syringing from the nose, but the return 
of the suppuration has occurred or has not been 
arrested. In a few cases of short duration, 
syringing from the nose effected a cure. 

The causes of failure of alveolar puncture are : 

First.—Mistaken diagnosis, i.e. the empyema is 
not of dental origin, but caused by sinus suppura- 
tion shown by the discovery of ethmoidal or 
frontal sinus suppuration. 

The fact that three cases of dental cyst 
opened from the alveolus were diagnosed as dental 
antral empyemata has already been mentioned. 
The alveolar puncture cases are far in excess of 
those numbers quoted by Grunwald and myself : if 
all these cases were of dental origin, it would 
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make dental antral empyema a much more com- 
mon disease than it is, and one knows from ex- 
perienee that a large number of them are due to 
nasal disease. 

Secondly.—Suppuration is prolonged by con- 
tinued reinfection from the mouth, which is not 
prevented by the use of a solid plug. The destruc- 
tion of the ciliated epithelium by the resulting in- 
flammation does not promote the escape of muco- 
pus into the nose by the natural ostium. 

Lasily.—The presence of a foreign body, which 
occasionally occurs ; and the number of these cases 
which have foreign bodies in the form of cotton- 
wool plugs, drainage tubes, etc., is astonishing. 

Mr. Waggett read a paper at the International 
Congress at Budapest in 1907, emphasizing the 
rarity of dental antral empyemata and the dis- 
advantages of alveolar puncture. Since that 
paper I have watched and followed cases of dental 
origin, having the opportunity of working at the 
nearest clinie to the Royal Dental Hospital, which 
would possibly increase the proportion of dental 
antra seen. 

I have only seen one case (and that was doubt- 
ful) of eure of antral suppuration by alveolar 
puncture. 

When an antral empyema has existed for some 
months, or if an alveolar puncture has been per- 
formed, an antral operation is necessary to cure the 
suppuration. The princip‘e of the various antral 
operations is to drain the cavity into the nose by 
establishing a permanent opening into the nasal 
fossa. A large portion of the antronasal wall is 
removed—this can be done by punch forceps 
introduced through the nostril—and the greater 
part of the operation carried out by touch, or an 
opening is made through the canine fossa, and the 
antronasal wall removed by attacking it from the 
antrum and under vision. This operation is 
mechanically easier, and an opportunity is gained 
of observing the actual condition of the antrum, 
but it may be considered more severe. In both 
cases, if a large portion of the anterior end of the 
inferior turbinal is removed, an unfortunate con- 
dition of crusting and scabbing due to the drying 
of mucus within the cavity of the antrum occurs 
and is exceedingly troublesome, so that it is ad- 
visable to cut through the middle of the inferior 
turbinal rather than remove the anterior end. 

These operations are very successful and 
infinitely more satisfactory than alveolar punc- 
ture. Alveolar puncture is to be strongly con- 
demned, but it is still occasionally performed, 
possibly because it is an easy, simple procedure, 
devoid of risk and of considerable antiquity, but 
unfortunately it fails to arrest suppuration. 


SUMMARY 


In conclusion and to summarize briefly : 
(1) Antral suppuration of dental origin is 
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comparatively rare and much less frequent than 
that of nasal origin. 

(2) Any of the upper teeth behind the canine 
may cause suppuration. The third upper molar is 
the commonest source, the first bicuspid the 
rarest and never the canine. The infection is 
chronic and not by any means acute. 

(3) Dental antral suppuration should be treated 
by extraction of the offending tooth, and syringing 
the antrum from the nose. 

(4) Alveolar puncture fails to cure suppuration 
and should be discarded as highly unsatisfactory. 

(5) Antra] suppuration of long duration should 
be treated by permanent drainage into the nose. 

Dr. A. T. RASMUSSEN (La Crosse,Wis., U.S.A.) : 
It appears that conditions in England are some- 
what different from those in my country, for in 
my experience the percentage of antrum cases 
of dental origin is much greater than given by 
the essayist. 
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I have not found it necessary to break down 
the nasal wall in any case. In most cases the 
floor of the antrum is lower than the floor of 
the nose, thus Daag complete drainage im- 
possible. 

It seems necessary to take exception to the 
extraction of ‘‘ the offending tooth” in these 
cases. I want to go on record as saying that 
such a tooth should never be removed unless it 
be so badly broken down that it cannot be restored 
to usefulness. 

The roots of such a tooth should be properly 
treated and filled. 'Then if the roots project 
into the antrum eut them off, but leave the 
tooth where it will do some good. 

My method of operation is to break down the 
buccal wall sufficiently, so that I can see the 
inside, and, if necessary, the antrum can be 
thoroughly curetted. Then the opening can be 
kept until such time as we wish to let it close. 
It will always close. 


PAPER ON 


DENTAL SEPSIS AS A PREDISPOSING CAUSE 
OF CANCER 


By F. Sr. J. STEADMAN, D.P.H., L.R.C.P. Lonp., MRCS: L.D.S.. Ene. 


Tue following paper is.on the same plan as that 
read before the Medical Congress, London, 1913, 
but the arguments have been extended, more 
cases seen, and replies have been made to criticisms. 

It is the author's belief that cancer rarely occurs 
in any part of the body without a more or less 
long-standing chronic inflammation preceding it, 
and that a chronic septic condition of the mouth 
is by far the commonest predisposing cause of 
cancer. 

If it be true that oral sepsis is the commonest 
predisposing cause of cancer, considering how very 
common oral sepsis is, we should expect to find 
most cancer occurring in those parts of the body 
most commonly infected by the constant swallow- 
ing of pus, that is to say, the alimentary canal 
and its associated parts. In order to ascertain 
whether this is so or not, let us turn to the Sixty- 
seventh Annual Report of the Registrar-General 
for England and Wales. "This report gives tables 
showing the number of deaths from cancer during 
the years 1901 to 1904, and the different parts of 
the body affected. "There is one table for the 
female and another for the male sex. The number 
of deaths from cancer during these four years was 


114,130, or 5:3 per cent. of the total number of 
deaths occurring in the whole population of 
England and Wales. In these tables 776 cases in 
the female and 553 cases in the male sex are placed 
under a heading, ‘‘ parts not stated " ; these are, 
therefore, deducted from the total, giving the 
figure 112,801 ; of these, 67,480 cases occurred in 
females and 45,321 in the males. Cancer occurs 
so frequently in the female sexual organs that it 
is proposed for the moment to examine the cases 
occurring in the female body apart from these 
organs. We find, then, of these 67,480 cases, 
28,277 occurred in the sexual organs and 39,203 
in other parts of the body. Now of these 39,203, 
no less than 33,910 occurred in the alimentary 
canal and its associated parts, or 86:5 per cent. 

Now examine the 45,321 cases which occurred 
in the male sex. For the sake of consistency we 
must also exclude the sexual organs here, although, 
as a matter of fact, these cases are very few, viz. 
1109. "This leaves 44,212 ; of these no less than 
37,645 cases occurred in the alimentary canal and 
its associated parts, or 85:1 per cent. 

We see, then, that the great majority of cases 
of cancer, apart from those in the sexual organs, 
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do actually occur in the alimentary canal and its 
associated parts, as we should expect to find if 
oral sepsis were a predisposing cause. 

Before proceeding further, let us digress here 
for a moment to consider two cases which have a 
considerable bearing upon what follows. 

The first came under the author's own observa- 
tion about ten years ago. A powerfully built 
man in apparently robust health, about forty 
years of age, was one day stepping off the kerb- 
stone into the street when he suddenly became 
aware of a motor-bus bearing down rapidly upon 
him. He sprang sharply back on to the kerb, 
and in doing so slightly strained his left knee. 
The injury was so slight that he thought very 
little about it and continued his usual occupation 
for that day. "Three or four days later, however, 
he was admitted to Charing Cross Hospital, under 
the care of the late Dr. Montague Murray, suffering 
from aeute suppurative synovitis of the knee- 
joint. He was transferred to the surgical side 
and the leg was eventually amputated. The 
interesting point in this case is, whence had come 
the infection ? At the time of the accident his 
leg was not knocked in any way ; there was no 
external injury, therefore, of any kind whatsoever. 
Dr. Montague Murray made a thorough examina- 
tion of his whole body and could find no focus of 
infection. "The author was then asked to examine 
his mouth, whereupon the source of the infection 
was immediately seen. He had a very advanced 
pyorrheea alveolaris ; his mouth was in a filthy 
condition, with deep pockets streaming with pus 
round all his teeth. The explanation given by 
Dr. Murray was that the ‘ strain " had injured 
some tissue-cells in the immediate neighbourhood 
of the joint, and so lowered their vitality and 
resistance to invasion by micro-organisms. Con- 
sequently, the micro-organisms floating in the 
blood-stream from his oral sepsis gained a foot- 
hold, with the disastrous result that followed. 
This case is mentioned in order to remind the 
reader how readily infection is conveyed through 
the blood-stream. 

The second case was that of a woman aged 
sixty-one, who was admitted to one of our London 
hospitals a few years ago suffering from an ulcer 
of the scalp. Four years before admission she 
sustained a cut head through falling from a trap. 
The cut became septic and never properly healed, 
in spite of various treatments, but remained in a 
state of chronie inflammation. One year before 
admission a definite ulcer was present, which 
steadily increased in size up to the time of her 
admission. On admission there was a hard ulcer 
on the top of the scalp the size of the palm of the 
hand, discharging blood and pus. The occipital 
glands on both sides were enlarged. The ulcer 
was excised, with a margin of healthy skin, and 
eventually the wound healed. A microscopical 
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section of the ulcer showed it to be an epithelioma. 
This ease appears to show that a long-standing 
chronic inflammation predisposes to carcinoma. 

Now let us return to the above figures, including 
the sexual organs, and taking both sexes together. 
For present purposes it is proposed to divide these 
112,801 cases into three classes, viz. : 

Class 1. Cases occurring in the alimentary 
canal and its associated parts. 

Class 2. Cases occurring in the sexual organs. 

Class 3. Cases occurring in all parts of the 
body except the above. 

In the first class we find 71,559 cases, or 63-42 
per cent. of the whole ; in the second 29,386, or 
26-05 per cent.; and in the third 11,856, or 
10.52 per cent. As we shall consider the cases 
in the first class in some detail, the other classes 
will be taken first. 


CASES OCCURRING IN THE SEXUAL 
ORGANS 


The 29,386 cases which fall into this class are 
made up as follows : 


CLASS 2. 


Uterus 15,659 
Female breast 11,364 
Ovaries : : : i 1,254 
Male breast p A : 4 ? 83 
Prostate : A : * e 366 
Testis and penis x : d : 660 

29,386 


It wil be seen that each of these organs is 
closely connected with an orifice of the body, and 
therefore, on that account, liable to direct infec- 
tion, as has been so ably pointed out and empha- 
sized by Mr. Peter Daniel.‘ Thus infection 
spreads to the uterus along the vagina; to the 
ovary via the vagina, uterus, and the Fallopian 
tube ; to the breast along the milk-ducts rpening 
on to the surface of the nipple ; to the prostate, 
testis, and penis via the ureth: a. 

With regard to the uterus, it has long been 
recognized that cancer of the cervix is most liable 
to occur in married women who have borne many 
children, in those cases where the cervix has been 
lacerated and the tears have not properly healed. 
Herman says : “ Cancer is especially apt to occur 
where there has been persistent local irritation ; 
that is, where nutrition has been impaired. During 
labour the cervix uteri is apt to be damaged, 
bruised, torn, and afterwards often inflamed. The 
oftener such damage occurs the more liable 
becomes the cervix uteri to be the seat of cancer.” ? 
We see, therefore, that here is a chronically inflamed 
surface commonly becoming the seat of carcinoma. 
Cancer of the fundus uteri seems to have little, if 
any, relation to child-bearing, as it is common in 
unmarried women. In married women it seems 
not unreasonable to suppose that chronic cervicitis 
may spread by continuity of tissue to the fundus, 
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and so predispose to cancer. In unmarried 
women it is suggested that a possible explanation 
is that the uterine cells, not having been put to 
their normal physiological function, may undergo 
some form of degeneration, and so become liable 
to infection, via the blood-stream, from some 
septic focus elsewhere, commonly the mouth. In 
each of six cases of carcinoma of the fundus uteri 
in unmarried women seen by the author there 
was advanced pyorrhcea alveolaris. Moreover, 
it is known that a septic condition of the vagina, 
as evidenced by leucorrhcea, is common in virgins. 

With regard to cancer of the breast, this theory 
is strongly supported by Mr. Sampson Handley, 
who states: “ The most important factor in the 
production of breast-cancer appears to be chronic 
mastitis. Taking first the clinical evidence, 
Bryant found that out of 360 cases of cancer, 
mastitis had occurred at some antecedent period 
in 80 cases. Gross found similar evidence in 71 
of 365 cases of cancer. Sheild found evidence of 
past inflammatory trouble in only 10 per cent. 
of the St. George’s Hospital cases, but he „ustly 
points out that a focus of chronie mastitis, much 
too small to be clinically appreciable, may yet 
form an adequate nidus for a carcinoma. The 
clinieal statistics, then, amount only to this— 
that there is evidence of past chronie mastitis in 
a large minority of cases of breast cancer. 

The pathological evidence, however, in favour 
of chronie mastitis as a cause is very strong. 
Beadles, from the examination of the non-carci- 
nomatous portions of 100 cancerous breasts at 
the Brompton Cancer Hospital found, without 
exception, in each of these breasts such abnormal 
changes as undue proliferation of the acini and 
of the stroma, and cysts were of common occur- 
renee. It must, however, be remarked that 
Lenthal Cheatle has found similar changes post- 
mortem in apparently healthy breasts. F. T. 
Paul, as the result of prolonged observations, 
recorded in 1901 his belief that microscopical 
evidence of mastitis is present in nearly every 
breast affected with carcinoma. Later, Victor 
Bonney found traces of chronic mastitis in all 
the mamme removed for early carcinoma which 
he had the opportunity of examining. Thus 
pathological investigation shows chronie mastitis 
to be an almost universal precursor of carcinoma." ? 

A case which seems to support these statements 
came under the author's notice. A woman, aged 
fifty-three, with cancer of the left breast, gave the 
following history : About twenty years ago, while 
out walking in Scotland, a drunken man caught 
hold of the left breast and squeezed it roughly. 
She suffered good deal of pain in the breast for 
about twelve months after this. She eventually 
got well, except that ever since the initial injury 
she has had pain and tenderness in that breast 
when she is tired or run down. "Three years ago 
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she noticed a small *: lump " in the breast, which 
has since proved to be malignant. 

This case is interesting. Judging from the 
history, the ** rough squeeze " damaged some of 
the breast-cells and a subacute mastitis developed, 
the infection not being virulent enough to produce 
an abseess. This became a chronic mastitis, which 
gave rise to no symptoms when she enjoyed good 
health, but when overtired or run down manifested 
itself by pain and tenderness. Seventeen years 
after the injury malignant change occurs. The 
question arises, whence came the infection in 
this case ? It may have travelled along the milk- 
ducts, or, what is much more probable, via the 
blood-stream from some septic focus elsewhere, 
very likely from some part of the alimentary canal. 
The commonest part of the alimentary canal to 
be septic is the mouth, and the author has seen 
several cases of breast-cancer with histories of 
previous mastitis with advanced periodontal 
disease. In this particular case, however, the 
mouth was fairly clean. 

Writing on the prophylaxis of cancer, Mr. 
Sampson Handley says: ^ The importance of 
chronic irritation, and especially of bacterial 
irritation, as a cause of cancer emerges ever more 
and more. It is probable, in my opinion, that 
oral sepsis comes only second to syphilis and 
excessive smoking as a cause of mouth-cancer. 
In most cases of cancer of the tongue carious teeth 
and pyorrhea are prominent features, and, as 


‘causing gastric ulcer, oral sepsis is a remote cause 


of gastric carcinoma. A national campaign against 
oral sepsis would probably lead to an appreciable 
diminution in the mortality of cancer.” ? 

He further says: ‘ In view of these facts, it 
may be fairly assumed that any therapeutie method 
which is successful in curing chronic mastitis will 
diminish the incidence of breast-cancer. This is 
the claim which I put forward for the use of 
X-rays in the treatment of chronic mastitis. I 
have now employed the method for about four 
years. In a large majority of cases of chronic 
mastitis, including those which have resisted 
other treatment, X-rays will permanently soften 
or remove entirely the sector-shaped indurations 
which are characteristic of the disease, at the 
same time relieving pain and tenderness. Among 
the considerable number of cases of which Mr. 
C. R. C. Lyster, of the Middlesex Hospital, has 
undertaken the treatment at my request, in not 
a single case has carcinoma subsequently deve- 
loped.”’ * 

Writing of vulval new growths, Mr. Victor 
Bonney states: ‘‘ Squamous-celled carcinoma of 
the vulva is not uncommon, and its almost 
constant association with a pre-existing leuco- 
plakic vulvitis has been noted." * 

Mr. Peter Daniel says: ‘‘ Sepsis, under a tight 
foreskin, with urethral infection, leads to desqua- 
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mation of the epithelium of the foreskin and glans, 
to acute and chronie balanoposthitis, herpes, 
papillomatous warts, and soft sores. In every 
case of cancer of the penis I have seen a chronic 
balanoposthitis has always existed, and in cancer 
of the tongue, lip, and cheek, sepsis plays a most 
important part." * 

Elsewhere, in a discussion following upon a 
paper on this subject by the author, Mr. Daniel 
said that he “ thoroughly identified himself with 
the principles and importance of the action of 
infection and toxæmic processes in producing 
those changes in tissue which ultimately lead to 
cancer, and while using the word cancer, would 
include all varieties of malignant disease. Up 
to now the conclusions derived from all research 
on the origin of cancer have been of the nature of 
eliminations—i.e. excluding the various theoretical 
causes which are amenable to investigation by 
research, the net result may be said to be an 
almost unanimous concurrence of belief that 
cancer is the end process of prolonged mild irrita- 
tion. What are the causes of such irritation ? 


“ (1) Mechanical, chiefly friction. 

“ (2) Gross chemical irritation. 

* (8) Radio-active bodies. 

“ (4) Biochemical irritants, produced by bac- 
teria or certain glands in the body. 


“ It has yet to be proved that mechanical irrita- 
tion or radio-active rays alone—i.e. unaided by 
bacteria—can produce cancer, since of necessity 
they act chiefly upon the skin, which is a nidus 
teeming with bacteria, while the gastro-intestinal 
mucosa is generally liable to invasion by the 
bacteria contained in the mouth and conveyed 
therefrom by food and deglutition, so that it is 
impossible to exclude the action of bacteria 
when considering the effects of mechanical and 
radio-active irritants. Gross chemicals we may 
look upon as of academic interest. 

" There are left for serious consideration only 
the internal secretions and bacterial toxins. Up 
to now, excess or deficiency of internal secretions 
have not been credited with the power to produce 
tumours, but rather to modify growth of normal 
tissues—overstimulating or arresting develop- 
ment, producing pseudo-tumours possibly, but 
not true tumours. 

“ It may be accepted that, by elimination, we 
have only to consider the remaining cause of irri- 
tation—namely, bacteria. There is no real patho- 
logical demarcation between simple and malignant 
tumours, and the line of demarcation between 
tumours and chronic inflammations is ill-defined 
and may be entirely fictitious, and no one will 
deny that the commonest cause of chronic inflam- 
mations is bacterial. 

* Infection: If the antecedent to cancer-forma- 
tion is irritation of the tissues, then it follows that 


bacterial infection is the commonest known cause 
of cancer. The widest spread form of bacterial 
infection known to me is oral sepsis, and I believe, 
therefore, it is the most prevalent antecedent 
cause of cancer, both direct and, by its remote 
action, indirect. Any form of sepsis, in any part 
of the body, is liable to the same grave charge as 
oral sepsis ; to-day we are only considering oral 
sepsis and its almost universal prevalence. Nor 
do we need to insist upon the actual presence of 
bacteria in the part which has become cancerous, 
although without exception all cancers are infected 
with micro-organisms. The changes which end 
in cancer-formation may be initiated by the bio- 
chemicals known as toxins, the bacteria themselves 
existing in some remote tissues; and if this be 
granted, then, in my belief, the commonest cause 
of such a toxæmia is oral sepsis. 

** The prostate in a large number of men under- 
goes enlargement ; so-called hypertrophy, which 
Mr. H. T. Herring and I have demonstrated, is 
merely due to chronic infection of the urethra and 
prostatic ducts. : The commonest cause of ure- 
thritis is the gonococcus, but we know it may soon 
be swamped by more virulent and commoner 
cocci, also that chronic infection of the posterior— 
ie. prostatic—urethra is almost impossible to 
eradicate ; hence a gonorrhcea contracted in the 
teens may leave an aftermath of posterior ure- 
thritis for ever. It occupies a considerable time 
to produce the changes called hypertrophy of the 
prostate ; hence these patients are generally 
fifty or more years of age when the condition 
becomes pronounced enough to call for treatment, 
although the actual changes have gone on unin- 
terruptedly since the contraction of the gonorrhæa. 
Here is a mild infection with a very long history, 
analogous to many cases of oral sepsis ; it results 
in a chronic inflammation of the prostate, but the 
more carefully these hypertrophied—i.e. inflamed 
—prostates are microscoped, the more are found 
to be malignant—i.e. cancerous—so that at 
present at least 10 per cent. are acknowledged to 
be malignant. 

* Mr. Steadman quotes that the gastro-intes- 
tinal tract is the seat of 86 per cent. of all cancers 
in men and women (excluding the sexual organs) : 
if he looks into the statistics with regard to 
married women he will find a preponderance of 
cancer of the uterus over gastro-intestinal cancer, 
and the explanation is simple : child-bearing leads 
to tears of the cervix uteri and to frequent infection 
of the uterus ; the two conditions complement each 
other in producing those changes which end in 
cancer. The difference between the married and 
unmarried woman, in so far as this discrepancy 
in incidence of cancer of the uterus is concerned, 
may be put in terms of bacterial infection: the 
married woman has a damaged and infected 
uterus, therefore a cancer of this organ; the 

21 


494 


unmarried woman has not a damaged or infected 
uterus, therefore is free from cancer of that organ. 
One speaks in relative terms, as both married and 
unmarried women suffer from cancer of the 
uterus.” ° 

In discussing the ætiology of carcinoma of the 
penis, Russe.] Howard says : “ There is also a pre- 
cancerous condition similar to that met with in 
the tongue, and called eczema of the glans, Paget’s 
disease of the penis, and leucoplakia, but which is 
really a chronie superficial inflammation of the 
glans penis and under-surface of the prepuce. . . . 
Carcinoma usually develops if the condition is 
neglected." ? 

Many other well-known instances where chronic 
inflammation in the sexual organs is liable to 
induce cancer could be given, but these must 
suffice. 


CASES OCCURRING IN ALL PARTS OF THE 
BODY EXCEPT THE ABOVE 


CLASS 3. 


The 11,856 cases which fall into this class are 
made up as follows : 


Bladder and urethra . 2:112 
Face s 3 1,560 
Arm, leg 1,287 
Lung » : 1,039 
Kidney, suprarenal 1,028 
Brain : 810 
Pelvie bones 663 
Mediastinum  . 654 
Lymphatie glands 333 
Thyroid . : 312 
Globe of eye, orbit 298 
Thorax : 253 
Spinal column 207 
Groin : ; x R £ 169 
Axilla : : : ^ : , 160 
Shoulder . : : : 156 
Nose : S 2 ; : : 143 
Rib, sternum . d : 3 i 131 
Ear. a E 109 
Scalp ; d : : : 108 
Skull : à X à : : 97 
Pleura t : , à : A 79 
Hip . : : : : e 73 
Spinal cord 3 : ; ; t 43 
Buttock . ; S : 4 A 27 
Pericardium à : : : 5 5 

11,856 


Looking at these figures, it is interesting to 
note what a large number of these organs are 
commonly the seat of chronic inflammation, such 
as the skin, bladder and urethra, lung, kidneys, 
nose and lymphatic glands, etc. That some of 
these chronic inflammations do predispose to 
cancer is well known and recognized, such as 
cancer of the scrotum in chimney-sweeps. This 
form of cancer also occurs in other than sweeps, 
especially in those whose occupation favours 
saturation of their clothes with some irritant. 
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Thus it has been noticed among employees at gas- 
works, tar-works, and chemical manufactories. 
The skin of chimney-sweeps is very commonly 
encrusted with scaling and indurated patches. In 
many of them, even when they are thoroughly 
clean, the whole skin is dry, harsh, and dusky.!’ 
Other instances of epithelioma arising as a result 
of precedent skin infection are cancer following 
eczema ani and Paget's disease of the nipple. 
Seaman's skin cancer is the name given by Unna 
to cancerous complications occurring after erythe- 
mata and hyperkeratosis of long standing, as a 
result of exposure to weather." In recent years 
there have been several well-authenticated cases 
of cancer following upon the intractable ulceration 
occurring in X-ray dermatitis. The case of 
carcinoma of the scalp mentioned above is another 
instance of cancer following on a long-standing 
chronic inflammation. 


CLASS l. CASES OCCURRING IN THE ALIMENTARY 
CANAL AND ITS ASSOCIATED PARTS 


The 71,559 cases falling into this class are made 
up in the following manner : 


Stomach . : . 19,607 
Liver and gall-bladder 15,463 
Rectum : ; 8,698 
Intestines 7,867 
(Esophagus 3,843 
Tongue 2,784 
Jaw $ à 1,874 
Abdomen . d 4 : 1,816 
Lymphatic glands of neck . 1,772 
Peritoneum ` 1,529 
Pancreas . x 1,436 
Pharynx, throat 1,266 
Larynx and trachea 1,107 
Mouth j 1,078 
Lip . : 804 
Parotid gland 223 
Spleen : ^ : ` 219 
Mesentery 3 d - - : 173 

71,559 


Having seen, then, that elsewhere in the body, 
in) those parts either on the surface or closely 
connected with an orifice, chronic inflammations 
are fairly common owing to the ease with which 
direct infection can take place, and further, that 
these chronie inflammations seem beyond reason- 
able doubt, in some cases at any rate, to pre- 
dispose to the subsequent development of cancer, 
it was determined to investigate the condition of 
the mouth with regard to pyorrhcea alveolaris, 
or chronic suppurative periodontitis in patients 
suffering from cancer of the alimentary canal and 
its associated parts (ie. those parts to which 
infection can readily spread by continuity ot tissue, 
along ducts or along lymphatic vessels) ; because 
it is clear, and indeed is very well established, that 
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the constant swallowing of infective material from 
the mouth must be likely to produce chronic 
inflammation of these parts. 

In carrying out this investigation, it was neces- 
sary to have a control, or, in other words. to 
examine the mouths of persons not suffering from 
cancer but who had reached the so-called cancer 
age of thirty-five and upwards—that is to say, 
the age at which cancer first becomes fairly 
common. 

The method of investigation adopted was very 
simple. It consisted of using the figures 0, 1, 2, 
and 3. '*0" indicated that the mouth was 
entirely free from all traces of pyorrhcea alveo- 
laris. * 1" indicated slight, “2” a moderate, 
and “ 3” an advanced case. Simple though this 
is, it is clear that different investigators might 
obtain widely different results, according to their 
ideas on the disease. In order that the reader 
may understand the results obtained, it is of the 
utmost importance, therefore, that the author 
should endeavour to express exactly what was in 
his mind. It was extremely difficult indeed for 
any one to obtaina 0; it meant that the gums 


and periodontal membrane were absolutely healthy. 


In the 1 class were placed cases showing a slight 
degree of periodontal disease. A considerable 
number of very slight cases were placed in this 
class, cases which it is safe to say that the great 
majority of medical men, and also a large number 
of dental surgeons, would have passed as being 
healthy. In the 2 class were placed cases inter- 
mediate between the classes 1 and 3. In the 3 
class were placed the advanced cases; by these 
are meant cases where the disease was not only 
advanced, but had been present a considerable 
number of years, cases where teeth had become 
very loose or had even dropped out, and which 
showed marked absorption of the alveolar ridge 
where the teeth had been lost. Edentulous cases, 
from which a history was obtained of the loss of 
teeth in this way and which showed this alveolar 
absorption, were placed in this class, although 
the mucous membrane was often perfectly healthy 
at the time of examination, because these patients 
have obviously had many years of oral sepsis. 
In this class were also placed those very chronic 
cases in which there is a thickening of the alveolar 
proeess, and in which the pockets round certain 
teeth reach almost to the apices of the roots. In 
order to be able to compare the cancer cases with 
the control cases readily, it is necessary to have 
a fixed point. This fixed point is termed “ the 
maximum pyorrhœic index," which is obtained 
by simply multiplying the number of persons 
examined by 3. The figure obtained gives the 
highest possible mark which they could obtain 
if they all had the most advanced degree of 
pyorrhea alveolaris. The number of persons 
suffering from cancer examined was 204. The 


following table gives the parts affected and the 
marks obtained : 


TABLE I 


Number obtaining 
Number 


Part affected examined 


Tongue 
Palate 

Floor of mouth 
Maxilla 
Mandible 
Fauces 
'Tonsil 

Nose . 
Pharynx 
Parotid gland 
Lip 1 
Cheek 

Angle of jaw 
Glands in neck 
Epiglottis 
Larynx 
(Esophagus 
Stomach 
Pancreas 
Intestine 
Gall-bladder 
Colon 
Rectum 
Anus. 
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It will be seen that of the 204 patients examined 
165 were given a 3, 30 a 2, 8a 1, and 1a 0. 995 
per cent. were suffering from pyorrhoa alveolaris, 
The maximum pyorrheeic index is 204 x 3 = 612, 
The marks obtained were: 


165 x 3 = 495 
30x 22 60 
8x12 8 


563, or 91°66 per cent. 


So that not only were 99:5 per cent. of these 
patients suffering from periodontal disease, but 
tbey actually obtained 91:66 per cent. of the 
maximum pyorrheeic index. Indeed of the 165 
patients who were given a 3, from no less than 
91 a history was obtained of teeth “ dropping 
out," “ working themselves out," or some similar 
expression; in every case where teeth had been 
lost in this way there was marked absorption of 
the alveolar ridges; in several they practically 
did not exist. 'Twenty-seven had been obliged 
to have teeth removed because they were very 
loose. There is, therefore, very little difference 
between these and the above 91. Thirty-five 
showed, more or less, marked thickening of the 
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alveolar processes. The remaining twelve cases 
were exceptionally filthy mouths. Moreover, of 
the seven tongue cases obtaining a 2, two gave a 
definite history of the malignant ulcer commencing 
by the organ rubbing against a septic tooth. 
' "mhe case of carcinoma of the larynx obtaining a 
0 was interesting. He was a man aged forty-two, 
with a very clean mouth. He was, however, 
unfortunately, a very heavy smoker, and had had 
a chronic pharyngitis, or ‘“ smoker's throat," for 
many years. In this case the long-standing 
chronie irritation was due to excessive smoking 
and not to oral sepsis. Objections have been 
raised that the mouth always is in a filthy condi- 
tion when malignant disease is present in it, that 
the sepsis is due largely to the growth, and that 
it is impossible to say how much was present 
before the growth originated. However, dental 
surgeons have little or no trouble here. When 
histories are obtained of teeth "" dropping out 3 
years before, when the alveolar ridges where they 
have been lost show marked absorption, when the 
teeth present are very loose, or when the alveolar 
processes are thickened, it is quite obvious that 
the malignant disease which has been present a 
few weeks or months cannot have produced these 
changes, which take years to bring about. AN 
through the investigation extreme care has been 
taken to exclude all possibility of the periodontal 
disease having developed after the malignant 
disease, and, in awarding the mark to each case, 
the sepsis, which in the author's judgment was 
due to the growth, has been ignored. The question 
arises, how many years does it take for the rare- 
fying osteitis to advance sufficiently to allow the 
tecth to fall out ? In other words, for how many 
years have these patients been swallowing pus ? 
Probably from fifteen to twenty-five years as à 
rule. Sometimes, however, the disease runs à 
fairly rapid course, in which case the teeth would 
be lost sooner than in fifteen years, and in some 
cases there is no doubt that it is so slow that it 
takes even more than twenty-five years. In some 
of the cases examined a definite history was 
obtained of teeth “ falling out " over a period of 
at least fifteen years, and as the disease must 
have been present a long time before the first 
tooth was lost in this way, one would very probably 
not be far wrong in estimating the duration of the 
disease in these cases as being from thirty to forty 
years, or even longer. Further, it is by no means 
uncommon to obtain a history of chronie dyspepsia 
and chronic ill-health during very nearly as long 
a period. 
CONTROL CASES 

With regard to the control cases, the question 
at once arose as to where the material could be 
obtained. It was clearly not fair to obtain it 
from a dental hospital, as there the patients come 
because they are suffering from dental disease. 
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The idea of trying to gain access to His Majesty's 
prisons was rejected on the ground that the 
inmates there are probably of a low type, on the 
whole, and would be very likely to neglect their 
mouths even more than the usual run of the poor. 
Neither was it of any use to obtain the material 
from the Army, as the majority of soldiers are 
under thirty-five years of age. The patients in 
the wards of the London hospitals also did not 
present the ideal ground for investigation, as the 
objection may be raised that a fair number of 
these patients are there because they are suffering 
from general disease secondary to and in conse- 
quence of their pyorrheea alveolaris, so that to a 
certain extent the same objection as to using 
patients at the dental hospitals holds good here. 
For this same reason the infirmaries and work- 
houses of London were rejected, and here there 
was the additional objection that inmates of these 
institutions are usually lower down in the social 
scale than the majority of the cancer cases 
examined, and consequently more likely to neglect 
their mouths and their bodies. 

It was finally decided to obtain the necessary 
material from two sources: (1) from the surgical 
wards of the London hospitals (the surgical side 
only was chosen rather than both surgical and 
medical, because most diseases due to pyorrhea 
alveolaris would be placed in the medical wards), 
and (2) from the parents and friends accompanying 
the children attending the dental departments at 
some of the general hospitals of London. This 
last seemed to be as good a source as could be 
obtained because these people are carrying on 
their daily duties. presumably in their normal 
state of health. The only objection to it is the 
fact that the great majority are women. It is 
difficult to say whether pyorrhoea alveolaris is 
more common in one sex than in the other, and 
for this reason it would have been preferable to 
have examined an equal number of both sexes, 
though experience teaches that there is probably 
very little, if any, difference. 

Eight hundred and sixty-five persons were 
examined, the maximum pyorrheeic index, there- 
fore, being 2595 (865 X 3). Ofthese: 


177 obtained a3 = 531 
265 * 2 = 530 
324 v. 1 = 324 
99 de 0 — 0 

1385 


That is to say, these 865 persons obtained 1385 
out of a possible 2595, or 53:37 per cent. as com- ` 
pared with the 91°66 per cent. obtained by the cancer 
patients—a difference of 38°29 per cent. 

Exactly the same standard was, of course, 
adopted as for the cancer cases. Every person 
who had had teeth “ drop out ” or who had very 
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loose teeth or who had marked thickening of the 
alveolar processes, was given a 3. "These only 
numbered 177 out of 865, while there were 165 
among the 204 cancer patients—so that from this 
point of view alone the difference is very striking. 
It is interesting to note that no less than 88:5 
per cent. of these control persons were suffering 
from periodontal disease, and only 11:5 per cent. 
were entirely free from it. If we merely ask the 
question, what is the percentage of persons over 
thirty-five years of age in the poorer classes not 
suffering from cancer who have pyorrhcea alveo- 
laris, compared with those in the same class 
suffering from cancer, the answer is 88:5 per cent. 
in the first case and 99:5 per cent. in the second. 
The difference here is not very marked. It seems 
to be the degree of pyorrhcea that matters. It 
seems to be the number of years during which pus 
has been swallozed that counts. 

One morning, while examining some people 
for this control, three who had perfectly healthy 
mouths had to be rejected in succession because 
they were just under thirty-five years of age. It 
was determined, therefore, to investigate the 
question as to what age pyorrhcea alveolaris 
becomes common, by examining people at each of 
the eleven age periods. 'The material for the 
age periods fifteen to twenty and upwards was 
drawn from the same sources as before, except that 
difficulty was experienced in obtaining old persons 
over sixty-five, and for this one was driven to the 
workhouses and infirmaries. 'The material for the 
first three age periods was found in Queen Mary's 
Hospital for Children at Carsbalton, where the 
author was dental surgeon. Each child was 
examined here whether there was known to be 
dental disease present or not. The objection, 
therefore, to dental hospital patients, where the 
sufferers only come on account of their dental 
disease, did not hold good here. 


TABLE II 

? Eé E Number obtaining F a Sri ai 

ge ex- Maximum 

poe amined Pyorrheic 
3 La 1 0 Index 
0- 5. 371 0 8 37 326 4-76 
5-10 . 754 2 14 72 669 4-42 

10-15 . 616 l 6 83 526 5:3 
15-20 . 178 0 4 46 128 10-11 
20-25 . 71 1 4 36 30 | 22-06 
25-35. 415 ll 75 217 112 }. 32-12 
35-45 . 554 69 155 248 82 | 46-02 
45-55 . 208 55 69 70 14 59-77 
55-65 . 76 42 24 yi RE 79°38 
65-75 . 39 26 10 2 1 85-47 
75-804; 39 28 10 1 0 89-74 
3321 235 376 819 | 1891 


From these figures a curve has been plotted 
showing graphically the amount per cent. of 
the maximum pyorrhoeic index present at the 
different age-periods in the 3321 persons examined. 
Another curve showing the cancer mortality 
per cent. in both sexes together, occurring in 
England and Wales during the years 1905 to 
1909, at the same eleven age-periods, has been 
constructed from the figures given in the Seventy- 
third Annual Report of the Registrar-General. 
The first graph shows the pyorrhcea curve drawn 
exactly according to the figures in Table II. On 
the second graph has been drawn two curves. The 
upper one is the same pyorrhcea curve, only 
instead of drawing it exactly to these figures an 
average has been taken, though the actual figures 
are indicated by dots. One is justified in taking 
this average for two reasons, first, because the 
number of persons examined is small compared 
with the number on which the cancer curve is 
based, and secondly, because it is obviously 
impossible to estimate precisely the amount of 
pyorrhea present in each individual patient as 
compared with another patient examined perhaps 
several months before. In the cancer curve, based 
as it is on actual deaths, this difficulty does not 
arise. It must be accurate if the ages given on 
the death certificates are correct. The lower one 
is the cancer curve drawn to a scale one hundred 
times larger than that of the pyorrhcea curve. 
This difference in the scale does not, of course, 
alter the shape of the curves ; it is merely a matter 
of convenience, as otherwise such a very large 
sheet would have to be used to show both of them. 
In comparing these two curves, it is clear that 
there is a most extraordinary similarity between 
them, except that the pyorrhcea curve rises earlier 
and is always well in advance of the cancer curve 
This bears out the figures given already. "Diese 
figures, as has been indicated, seem to show that 
it takes many years of swallowing septic material 
before the development of malignant disease. It 
must be borne in mind, too, that the cancer curve 
is swelled by the inclusion of cases in Classes 2 
and 3. The bend to the right at the top of the 
pyorrhea curve is probably explained by the 
fact that periodontal disease commences to be 
fairly common in the young adult, so that at 
sixty-five these patients have reached the final 
stage of the disease—that is to say, the absorption 
of the alveolar process has advanced to the degree 
that the teeth fall out, and so they obtain a 3. 
At sixty-five a very large number are in this 
plight, and the curve has almost reached its 
highest point at this age-period. It is interesting 
to note that the cancer curve also makes the same 
bend to the right at the top. It is suggested that 
this is explained by the fact that at sixty-five 
years of age a great number of people are edentu- 
lous, and that some of these commence to recover 
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GRAPH I. A curve showing the percentage of the GnAPH II. The average of the curve in Graph I, 
maximum pyorrheic index present in the poorer and a curve showing the cancer mortality per 
classes at, each age period. cent. occurring in England and Wales during 

1905-9. 
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from the effects of their oral sepsis as soon as the 
last tooth has gone. They thus become less liable 
to malignant disease. Not all recover, however, 
by any means, nor is this to be wondered at. A 
stomach which has been receiving pus for some 
fifteen to thirty years is very frequently perma- 
nently damaged. It is beyond repair, and the 
chronic gastritis remains even though the original 
source of the infection has been removed. These 
faets explain, probably, why it is that the two 
curves become closer together in the last age- 
periods. The malignant disease developing in 
old people of seventy-five and upwards is the 
result not so much of their oral sepsis present at 
that time as of the very many years of sepsis 
which have gone before. 

Now examine the clinical evidence, which seems 
to support the hypothesis that oral sepsis pre- 
disposes to the development of cancer in the 
alimentary tract. 'This can best be done by 
commencing at the mouth and proceeding down- 
wards. 

Tue Moura. Epulis. The first tumour in 
this region to which attention is directed is that 
loosely described as an epulis. Every tumour of 
this nature seen by the author has occurred in 
close connexion with a septic stump or tooth. 
Such tumours spring from the chronically inflamed 
alveolo-dental periosteum. Innocent at first, 
they are very liable to recur and eventually to 
become malignant unless thoroughly and com- 
pletely removed, together with the piece of bone 
to which they are attached and the septic stump 
or tooth. 

Epithelioma of the Gum. Dean says that these 
tumours nearly always originate in the neighbour- 
hood of a decayed tooth.'? Writing of this 
tumour, Mr. J. F. Colyer says: “A common 
starting-point is the margin of the gum, generally 
the outer aspect, adjacent to a tooth which has 
been the seat of a long-continued sepsis. In 
such cases the chronic irritation seems to have 
determined the growth of the epithelioma. This 
tumour may originate in the hard palate, where 
in some cases it may be traced to the chronic 
irritation of a badly fitting denture. . . . There 
is little doubt that in many cases a simple ulcer 
‚is present for some time, associated with sepsis, 
before malignant change occurs." 13 

THE TowGuEÉ. In every case of carcinoma of 
the tongue seen by the author up to the present, 
a long-standing chronic, septic condition has 
preceded it. In the forty-four cases examined 
during this research thirty-seven received a 3 
and the remaining seven a 2. In only sixteen of 
these cases was aThistory obtained of the growth 
being started by rubbing against sharp teeth or 
stumps. In one case the growth commenced at a 
spot which had been made sore by being rubbed 
by a vuleanite pipe-stem. Mr. Clayton-Greene 


says: '* Whatever the future may have to show 
as to the cause of cancer, in no situation do the 
predisposing causes of irritation and inflammation 
play such an important part in encouraging the 
disease as in the tongue." 14 

Kr. Charles Ryall, in a very interesting and most 
instructive lecture on cancer of the tongue delivered 
at the Cancer Hospital on February 12, 1918, said 
that cancer of the tongue was almost invariably 
preceded by a long-continued chronic irritation. 
He said that by far the commonest cause of this 
irritation was syphilis, combined with excessive 
tobacco-smoking. Later on, when dealing with 
the preventive treatment, he emphasized strongly 
the great importance of treating the syphilis 
thoroughly, and when chronic superficial glossitis 
had supervened, he urged the necessity of for- 
bidding tobacco and of removing any sharp stumps 
which might be present. "The author, in the light 
of his own research, while thoroughly appreciating 
the importance of these two ætiological factors, 
is convinced that Mr. Ryall has overlooked the 
third extremely important one, namely, chronic 
suppurative periodontitis. Cancer of the tongue 
occurs in patients who not only have not had 
syphilis but also who do not smoke. It occurs, 
for example, in women (though much less fre- 
quently than in men), where both these factors, 
especially tobaeco-smoking, are less common. 
The last report of the Registrar-General for 
England. and Wales shows that in the ten years 
1901-10 there were 854 cases of cancer of the 
tongue in women against 7092 cases in men. 

It is not uncommon to find a chronic superficial 
glossitis, limited to the margin, in patients suffering 
from suppurative periodontitis who do not smoke 
and from whom no history of syphilis can be 
obtained. Nor is this surprising when it is 
realized that the tongue is constantly rubbing 
against the septic pockets round the teeth from 
which pus is exuding. Moreover, the organisms 
producing this pus are virulent enough to bring 
about the destruction of the bony alveolar 
proeess. "The following five cases illustrate these 


points : 
CASE I. A. W., a wealthy man, aged seventy- 
five. He had lost nearly all his molars and pre- 


molars, both upper and lower. All the teeth 
standing had definite pockets round them from 
which a small amount of pus could be squeezed: 
though with diffieulty. He was not wearing 
dentures, but on the left side he had a fixed bridge 
from the lower canine to the second molar. Pre- 
sumably this bridge originally closely fitted the 
alveolar ridge between the abutments. It was 
attached to the supporting teeth by gold collar 
erowns. Round each of these supporting teeth 
were deep pockets from which a considerable 
quantity of pus could be squeezed. The gum all 
around and between them was in a state of chronic 
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inflammation. 'There was a space under the 
bridge where food lodged and decomposed. 

Condition of the Tongue. On the left side. 
corresponding almost exactly to the length of the 
bridge, was a chronic marginal glossitis. 'The 
tongue at this point was very slightly swollen ; 
and corresponding to the free lower edge of the 
bridge was a shallow groove or indentation, 
obviously caused by this swollen area of the tongue 
pressing against this edge. The rest of the tongue 
was normal; indeed it was very striking how 
closely the area of glossitis corresponded to the 
bridge—that is to say, where there was marked 
sepsis of the teeth and gums. No history of 
syphilis could be obtained. He had been a great 
smoker for many years, but had given it up some 
time ago. 

Removal of the bridge and the extraction of the 
two crowned teeth was the advice given, but as 
the patient was sailing for America a few days 
later, he preferred to have nothing done on this 
side of the water. 

CASE II. Miss E., a poor woman, aged forty- 


E d A 
were 
76| 678 


present, and they were all affected with advanced 
periodontal disease. Pus was exuding from deep 
pockets all round the mouth. There was an in- 
standing second premolar on the left side. 
Condition of the Tongue. There was a very 
definite glossitis, limited to the margin, round the 
whole of the anterior two-thirds of the tongue. 
On the left side, exactly opposite the instanding 
premolar, was a smooth, shiny leucoplakie area 
about the size of a threepenny-piece, in the very 
centre of which was a small indurated ulcer. 
There was a marked indentation of the tongue at 
this point, roughly the shape of the crown of the 
instanding tooth. This indentation was still 
present when the organ was protruded. No sub- 
maxillary lymphatic glands could be felt. Accord- 
ing to the patient the ulcer had been present for 
about ten months. There was no history of 
syphilis. She had never smoked. All the teeth 
(both upper and lower) on the left side were removed 
on September 23, 1913. On October 2 the glossitis 
on the left side and the ulcer had almost dis- 


two. Allthe teeth except the 


appeared, but there was still a small indurated 


area at the site of the uleer. The marginal glos- 
sitis on the right side was unaffected. On that 
day the remaining teeth were removed. A fort- 
night later the glossitis on both sides, together 
with the indurated spot, had disappeared and the 
tongue was normal. 


Case III. Miss L., a woman, aged;about fifty. 
| 
Had the following teeth present : T RESI Langg 
4321 | 123 
There were deep pockets exuding pus round all 
the teeth, especially round the right upper molar, 


SIXTH INTERNATIONAL DENTAL CONGRESS 


which was covered by a mass of tartar nearly 
as big as the tooth itself. This tooth was 
extremely loose—on the point of dropping out, 
in fact. 

Condition of the Tongue. 'There was a well- 
marked, superficial marginal glossitis on the right 
margin and tip of the tongue. The mucous 
membrane was smooth, shiny, and peeling off in 
one place. Opposite the loose molar was a small 
indurated and very painful ulcer, obviously caused 
by friction against this tooth. She had been kept 
awake by the pain of the ulcer for several nights 
before seeking advice. A fortnight after all the 
teeth were removed the tongue was normal. 

Case IV. J. F., a poor man, aged sixty-four. 
Nearly all the teeth were present. He had 
advanced periodontal disease. There were deep 
pockets exuding a quantity of pus all round the 
mouth. He had recently had the left lower molars 
extracted because they were loose and had caused 
an ulcer of the tongue. . 

Condition of the Tongue. There was a chronic 
superficial glossitis present over the whole organ. 
This congestion was especially seen round the 
margin, and the whole organ was swollen, so that 
it appeared to overlap the teeth, which left slight 
indentations in it. These indentations gradually 
faded away when it was protruded. Almost 
opposite the place where the second lower molar 
had been was a large malignant ulcer. There was 
a doubtful history of syphilis when he was aged 
eighteen. He had smoked about an ounce a day 
for forty years. All the teeth on the left side 
were removed and the molars on the right side. 
When next seen, three weeks later, there was a 
marked improvement in the condition of the 
whole tongue. The inflammation was obviously 
much less. The organ was no longer swollen. ` 
The teeth which remained no longer indented the 
tongue as they had done three weeks previously. 
The ulcer itself looked much more healthy and 
appeared to be smaller But the malignancy was 
obvious. 

Case V. C. W., a poor man, aged fifty-nine. 
This patient had advanced periodontal disease of 
a very chronie type, as shown by the marked 
thickening of the alveolar processes in both jaws. 
There were deep pockets round most of the teeth. 
Those on the right side had been removed by 
his doctor's orders ‘“ because they were so very 
septic." 

BR Condition of the Tongue. Before the removal of 
the teeth on the right side they had caused an 
ulcer, which had become malignant. There was 
a well-marked glossitis on the left side where the 
teeth were present, but no sign of inflammation 
on the right side where the teeth had been removed; 
yet the history clearly shows that before their 
removal>a chronic-inflammation had existedfon 


that side. No history of syphilis could be obtained. 
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He had smoked for many years but, according to 
his own statement, never excessively.15 

These five cases are very interesting. There are 
certain points common to each of them—viz. 
that wherever septic teeth were present there was 
a corresponding glossitis, generally limited to the 
margin, and where teeth had been removed there 
was no glossitis. In the last four cases, upon the 
removal of the teeth the glossitis opposite them 
disappeared very rapidly, but it remained un- 
affected opposite the teeth that were left. In 
each case the pathological condition present is 
now recognized by surgeons all over the world to 
predispose to cancer. In Cases II and III this 
condition was removed by thorough treatment of 
the sepsis present, and there is no doubt that it 
would also have been removed in Cases IV and V 
had treatment been carried out soon enough. In 
other words, cancer was almost certainly prevented 
in Cases II and III and could have been prevented 
in Cases IV and V. It should be borne in mind 
that the tongue is frequently slightly swollen 
where there is marginal glossitis, so that it comes 
to rub against the ridges present on normal teeth, 
and that it is by no means necessary that there 
should be sharp, jagged, carious teeth or stumps 
present to produce the precancerous ulceration. 

We see, then, that in order to prevent cancer 
of the tongue it is not sufficient to remove the 
sharp earious teeth or stumps, as advocated by 
Mr. Ryall, but to thoroughly treat the periodontal 
disease, even if this involves the sacrifice of all 
the teeth. 


Jaws, FLOOR or MourH, SOFT PALATE, FAUCES, 
TONSILS, PHARYNX, AND ADJACENT PARTS 


Of the forty-one cases examined of cancer in 
these regions, thirty-five obtained a 3, five a 2, 
and one a 1. All these cases, therefore, with 
possibly a single exception, had had gross oral 
sepsis for many years. In several cases the teeth 
had been dropping out for many years; many 
others had teeth extremely loose. There were 
deep pockets, running with pus, round the vast 
majority of teeth standing, to say nothing of the 
accumulation of masses of septic, foul-smelling 
tartar or of the septic, carious teeth and stumps 
in many mouths. 

The close proximity of these parts to the septic 
and inflamed gums renders them very commonly 
the seat of chronic inflammation also. One patient 
under the author's care had had frequent attacks 
of tonsillitis for years, on one occasion going on 
to suppuration. He has had no attack since the 
cure of his pyorrheea alveolaris five years ago, 
although previously he had rarely passed a year 
without having an attack. In the author's 
experience, several cases of: chronic pharyngitis 
of several years' duration which have resisted 
treatment have rapidly cleared up when the 


dental sepsis present has been thoroughly removed. 
It is these chronic cases which, if allowed to persist, 
are liable to result in carcinoma of the pharynx. 
One of the cases of carcinoma of the palate 
examined was that of a man only twenty-eight 
years of age. Nearly all his premolars and molars 
had dropped out several years before—so many 
years previously that he could not say exactly 
how many. There were deep pockets, reaching 
almost to the apices, round nearly all the teeth 
present. Several of these teeth were very loose. 
His mouth was like that of an old man of sixty or 
seventy. Here, then, is a man who has perio- 
dontal disease, most unusually advanced for his 
age, developing a carcinoma at an early age. 

Another case was that of a man aged sixty-one, 
in which some very loose teeth were removed by 
the author. A fortnight later he returned with a 
suspicious-looking growth protrudng from the 
socket of the lower right first premolar, which 
subsequently proved to be an epithelioma. 

Mr. J. G. Turner, in the discussion following 
upon the paper read by the author before the 
Seventeenth International Congress of Medicine,!* 
reported the following four cases: (1) A lady of 
excellent habit of life had only one left upper 
molar. This she could not keep thoroughly clean, 
and though there was no macroscopic pus, there 
was always some fetor. At length it was extracted, 
but in a few weeks the granulations filling the 
socket were found to be epitheliomatous, and a 
partial resection of the jaw became necessary. 
(2) In a hospital patient a lower right second 
molar was found septic, only a little pus was 
found, but there had been pyorrhæœa alveolaris 
for a long time. "Three weeks after extraction a 
button of growth protruded from the socket and 
was found on microscopic examination to be 
sarcomatous. (3) In a man who had had two 
very septic upper central incisors forced up into 
the bone by a blow, a rapidly growing round- 
celled sareoma developed at the site of injury, 
leading to early death. (4) A case of bilateral 
cancer of the floor of the mouth in a man. The 
teeth were very foul but not carious, the right 
canine, bicuspids, and first. molar were wanting, 
and opposite the space left was no cancer.'? 

Larynx. Sixteen patients with carcinoma of 
the larynx were examined: ten obtained a 3, 
four a 2, one a 1. One only was free from dental 
sepsis. 

The following cases are fairly typical : 

Woman, aged fifty-one: 3. Edentulous. All 
her teeth were removed twelve or thirteen years 
ago by her doctor's orders. He said they were 
injuring her health. The alveolar ridges are 
poorly formed. In the lower incisor'region there 
is practically no ridge at all. She has had a 
* relaxed throat ” for years ; she cannot remember 
how long, she thinksTat least twenty years. It 
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began by an acute attack, in which she lost her 
voice for some days. She has frequently ** caught 
cold ” in her throat since. She loses her voice in 
these attacks. 

She has now a carcinoma of the larynx, which 
has developed during the past year. 

It seems not unreasonable in this case to suppose 
that this trouble in her throat was a chronic 
laryngitis, which was possibly a result of the 
septic condition of her mouth before the teeth 
were removed. 

Man, aged forty-nine: 2. Advanced pyorrhea 
alveolaris of the very chronic type; that is to 
say, the alveolar processes are slightly thickened 
all round the mouth. His present trouble, cancer 
of the larynx, first gave rise to symptoms about 
twelve months ago. He says that he has been 
subject to sore throats for the past fifteen years 
or so. He has sometimes had two attacks a 
year. 

The (Esophagus. Seven patients were examined 
with cancer of this region. Five obtained a 3 
and two a2. The following is one of the cases : 

A man, aged fifty: 8. Eighteen months ago he 
was being treated for gastritis. His doctor ordered 
all his teeth to be removed on account of their 
septie condition. This was done. The alveolar 
ridges were well formed in the upper and lower 
incisor region, but markedly absorbed everywhere 
else. His present trouble, cancer of the ceso- 
phagus, first gave rise to symptoms about eighteen 
months ago. 

Stomach. Twenty-six patients were examined 
suffering from cancer of the stomach : of these, 
eighteen received a 3, five a 2, and three a 1. The 
evidence for the statement that oral sepsis may 
produce a chronic gastritis is overwhelming. It 
is the almost daily experience of surgeons, physicians, 
amd dental surgeons that the removal of septic teeth 
will frequently cure a chronic dyspepsia. Moreover, 
this dyspepsia is frequently cured during the 
period in which the patient is waiting for his 
artificial substitutes. Indeed it frequently happens, 
especially among the poor, that he is left eden- 
tulous for two or three months. It is very difficult 
to explain these facts unless we accept the hypo- 
thesis that the septic teeth were the primary cause 
of the trouble. Sir W. H. Allchin says: “ The 
symptoms of chronic gastritis are essentially those 
of a chronic gastric dyspepsia, since that is the 
usual morbid state underlying the clinical complex 
known as chronic gastric indigestion, when that 
malady is not purely nervous in origin. It may 
become established as a sequence of acute gastritis 
or may slowly develop without any definite 
commencement, as the result of obstructed portal 
circulation, of continued infection from oral sepsis, 
or in the course of chronic toxæmias such as gout, 
chronic nephritis, etc.’® 

James Sherren states that oral sepsis is present 
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in most patients with chronic gastric ulcer. Mayo 
Robson believes that this is an important causal 
condition in a large number of cases.” 

Writing on gastric cancer, Sherren stated : “ It 
is held by all surgeons who have worked out the 
question that chronic gastric ulcer predisposes 
to the development of carcinoma. Evidence of 
this has been gradually accumulating since its 
possibility was first discussed by Cruveilhier in 
1830 and Rokitansky a year later. Dittrick, in 
1848, described six cases in which carcinoma 
developed in the immediate vicinity of active or 
healed ulcers. . . . Among eighty-seven patients 
with carcinoma of the stomach upon whom I 
operated up to December 1911 there was in thirty- 
one a definite history pointing to chronic gastric 
ulcer, symptoms having been present for from 
five to twenty-eight years. Mayo Robson, in 
cases in which he operated, found a suggestive 
history in 59 per cent., Moynihan in 60 per cent. 
The most convincing evidence has been put forward 
by Wilson and MacCarty as the result of their 
examination of specimens removed by operation 
in the Mayos’ clinic. In 71 per cent. (109 out 
of 158 cases) there was naked-eye and microscopical 
evidence that carcinoma had developed in pre- 
existing ulcers. There can, in my opinion, be 
no doubt that gastric ulcer is a predisposing cause 
of cancer of the stomach in a large proportion 
of cases.” ° 

We see here, then, strong support for the view 
that oral sepsis may produce a chronic gastritis, 
which in some cases goes on to ulceration, and 
thence to malignant disease. It must be remem- 
bered, too, that there are probably many people 
suffering from chronic gastritis, and even gastric 
ulceration, in whom these morbid processes give 
rise to no symptoms. One case which came under 
the author's notice was that of a man who had 
been operated upon for perforated gastric ulcer, 
the first symptom of which was acute abdominal 
pain due to the perforation. He had had no 
dyspepsia or any other symptoms whatever 
previously. His teeth had been “ dropping out ” 
for several years. 

In examining these twenty-six cases care was 
taken to inquire into the history of past dyspepsia. 
One gave a history of having suffered in this 
way for twenty years, one for eighteen years, two 
for ten years, two for seven years, one for six 
years, two for four years, one for three years, 
three for two years, two for eighteen months, 
one for one year; one had had dyspepsia as 
long as he could remember, three for many years— 
they could not say how many; two patients 
were too ill to obtain a history; and in only 
four cases was there no definite history of a 
previous dyspepsia. ` 

The most interesting and striking case of the 
series was the following : 
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Case CIII. Girl, aged sixteen; 2. She has 
an advanced pyorrhcea alveolaris. There are 
deep pockets round the lower incisors and canines, 
and also in the upper molar and premolar region, 
from which pus can be squeezed. The interdental 
papille are spongy, and very distinctly thickened 
all round the mouth. The gums bleed readily. 
There is marked thickening of the alveolar process 
in the upper molar region on both sides. The 
upper teeth are crowded, the second premolars 
being crowded completely out of the arch on the 
lingual side. "There is a septic stump of the right 
lower first molar, but no other sign of caries 
present. 

Present trouble. She was quite well up to 
eight months ago, when she commenced vomiting 
after meals. For the last eight months she has 
suffered a great deal from flatulence. She has 
a large primary growth in the stomach, and 
several secondary deposits in the cervical glands. 
One of the largest of these glands had been 
removed and examined microscopically and found 
to be carcinomatous. 

This is an extremely interesting case on account 
of the age of the patient. It is remarkable that 
a patient so young as she should have such an 
advanced pyorrhoea alveolaris. In her case it 
was difficult to decide whether to allot her a 2 
ora3. It is significant that the two most remark 
able points about this case—the early cancer and 
the advanced pyorrhcea alveolaris—should be 
found together. Judging from the condition of 
her mouth, it is the author's opinion that she 
had been suffering for at least ten years from 
periodontal disease. 

The theory just put forward thai the swallowing 
of septic material from the mouth gives rise in 
some cases to a chronic gastritis, which in turn 
passes on to gastric ulceration, and thence to 
malignant disease, has been criticized along four 
main lines. First, it is denied by some that 
the swallowing of pus from the mouth can infect 
the stomach mucosa at all because the hydro- 
chlorie acid present in the stomach is supposed 
to kill the bacteria. Secondly, it is stated by 
others, notably by Dr. T. J. Horder, that the 
saliva which is: being constantly swallowed is 
always swarming with bacteria even in persons 
with comparatively healthy mouths, that conse- 
quently the stomach-mucosa has become so 
accustomed to dealing with these organisms that 
a few more or less makes very little, if any, 
difference. Thirdly, it is stated that although 
a gastritis may be set up in some cases, this 
gastritis does not lead on to ulceration. The 
fourth criticism is that if gastric ulcers became 
malignant, cancer of the stomach would be much 
more common than it is at present. 

So much stress has been laid upon the first two 
of these objections, supported as they"are by 


some very eminent members of the medical pro- 
fession, that it becomes necessary to reply to them 
in some detail, and, to avoid unnecessary repetition, 
it is proposed to deal with them together. 

It seems to have been forgotten that there is a 
period in the twenty-four hours, viz. in the early 
morning, when there is probably no hydrochloric: 
acid in the stomach, yet infected saliva is swallowed 
during this time. But far more important than 
this is the proved fact that the hydrochloric acid, 
even when present in full strength, is frequently 
so dilute in the human stomach that it is utterly 
incapable of killing a large number of the varieties 
of bacteria which may be present in infected 
saliva. Indeed it seems that it is only capable 
of dealing with a few o* the least resistant bacteria. 
It is now beyond dispute that typhoid and cholera 
are water-borne diseases. Notter and Firth, 
writing on typhoid fever, state: ‘ In the actual 
dissemination of the disease water has been 
repeatedly proved to play the most important 
part. Not only in this country but abroad, 
various epidemies and groups of cases have been 
investigated where a contamination of drinking- 
water by sewage from drains or old cesspools, 
and, by inference, with enteric excreta, has been 
proved to be connected with the outbreak and 
spread of the disease. Complete and instructive 
evidences as to contamination of drinking-water 
by enteric stools, and wholesale infection by such 
water, are afforded by the Caterham epidemie 
of 1887, the Middlesbrough and Tees Valley out- 
break of 1890-1, the Worthing epidemic of 
1891-2, the Lincoln outbreak of 1905, and many 
others to be found in the various supplements to 
the Reports of the Medical Officer to the Local 
Government Board." *4 | 

Writing on cho'era, the same authorities state : 
* As regards water, the earlier objections to the 
possibility of cholera commas conveying. the 
disease, because of their alleged liability to survive 
any length of time in water, is no longer tenable. 
Many observers have shown that cholera commas 
not only live but multiply in drinking-waters. 
Although results on this point have been conflicting 
and difficult fully to reconcile, still the inference is 
undeniable that cholera can be, and is, conveyed 
and diffused by drinking-water more frequently 
than by anything else.” ** 

Here, then, is powerful evidence to show that 
the gastric juices were not able to kill the typhoid 
or cholera bacilli in spite of the fact that these 
organisms are not very resistant to the action of 
antiseptics. But the typhoid and cholera bacilli 
are by no means the only pathogenic organisms 
capable of resisting the action of gastric juices. 
Kerr and Hutchens ** report an outbreak of severe 
gastro-intestinal disturbance and collapse affecting 
at least 523 persons, which occurred at Newcastle- 
upon-Tyne on the night of October 31-November 
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1, 1913. The cause of this outbreak was proved 
to be the bacillus enteritidis of Gärtner, which 
was present in some contaminated milk. In this 
outbreak nearly every person who drank the milk 
unboiled was affected. Many of these persons 
partook of the milk during a meal, that is when 
the hydrochlorie acid is being secreted into the 
stomach. Further, Parkes and Kenwood state : 
* A recent investigation by one of the authors 
into an outbreak of acute febrile diarrhoea attack- 
ing a very considerable proportion of those who 
had partaken of a certain meal, showed that the 
cook had suffered from an acute diarrhoea whilst 
engaged in preparing the food on the day previous 
to the meal. The food so prepared was stored 
during the night (warm weather prevailing at the 
time), and was eaten cold on the following day. 
All the food was sound when received for cooking, 
and no particular article of food was especially 
indicated as the source of the mischief. In a 
great majority of the attacks of diarrhoea there 
was an incubation period of thirty-six to forty- 
eight hours. The evidence pointed strongly to 
contamination of the prepared food by the dirty 
hands of the cook whilst suffering from acute 
diarrhea, the probability being that Gärtner’s 
bacillus was directly inoculated into the food by 
this means ”?* Here are two instances, then, 
when the so-called gastric antiseptie proved to 
be inefficient as such at a time when it is pre- 
sumably strongest. There are very many other 
such instances on record. 

B Summer diarrhoea of infants is admittedly due 
to infection by an organism which, according to 
Morgan, is of the hog-cholera type." Here again, 
the path of entry is contaminated milk which has 
been swallowed. ; 

Notter and Firth state that scarlet fever is 
sometimes disseminated widely by means of an 
infected milk-supply. They describe the classical 
Hendon outbreak as follows : 

* In December 1885 a sudden and extensive 
outbreak of scarlet fever occurred in Marylebone, 
and was found to be associated with a particular 
milk-supply obtained from a farm at Hendon. 
The milk was also distributed in St. John's Wood, 
St. Pancras, Hampstead, and Hendon ; in each 
of these districts, except the first, scarlet fever 
became prevalent suddenly, early in December. 
On the 15th the milk sent to Marylebone was 
returned to the farmer, and some of this was 
given away to poor people at Hendon on the 
following days ; from the 20th onwards a number 
of cases of scarlet fever occurred among those 
who had drunk the milk. There was, therefore, 
" strong presumptive evidence that the disease 
was conveyed by the milk. The whole outbreak 
was investigated by Power and Klein on behalf 
of the Local Government Board, with the result 
that they found the cow itself was the source of 
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the infection. Their inquiries indicated that 
there had been no case of scarlet fever among 
either the employees or the neighbours of the 
dairyman that could reasonably be suspected of 
having infected the milk. On attention being 
next directed to the cows, many of them were 
found to be suffering, or to have recently suffered, 
from vesicles, or ulcers, upon the teats and udders. 
These were readily demonstrated to be infectious, 
and had been first seen upon a cow which was 
bought on November 15. The dates of outbreak 
of scarlet fever in each district being known, it 
was found that each outbreak was preceded by 
a few days by the introduction of this affection 
into the cow-sheds from which the milk-supply 
of the district was drawn. The early exemption 
of St. John's Wood was explained by the fact 
that the disease had not appeared in the small 
shed from which alone its supply was drawn ; 
but during the inquiry this shed became affected 
at last, and an outbreak in St. John's Wood 
immediately followed. All the cows showing 
any signs of the disease were then isolated, and 
no further cases of scarlet fever occurred among 
the consumers of the milk. The symptoms 
noticed in the cow were chiefly local, but there 
were bald patches of skin, especially about the 
tail and back, the epidermis in these patches being 
scaly and the cutis thickened. There was no 
pyrexia. 'The vesicles, which were small, were 
confined to the teats and udder. They extended, 
and in two days formed flat, irregular ulcers, 
caused local tenderness and swelling in three days, 
a scabbed ulcer with vesicular margin in six days, 
and a further extension during the next few days, 
followed by healing. From these ulcers and from 
the diseased portions of the viscera of these cows 
Klein isolated and cultivated a streptococcus 
which was identical with that which he had 
obtained from the skin and blood of scarlatina 
patients. This organism Klein designated as the 
streptococeus scarlatina, and regards it as the 
microbe of scarlet fever." *° 

Several other scarlet-fever epidemics are on 
record which have been definitely traced to infected 
milk. 

With regard to tuberculosis, let us turn to the 
conclusions of the recent Royal Commission as 
given in their report, which states : 

“There can be no doubt but that in a certain 
number of cases the tuberculosis occurring in the 
human subject, especially in children, is the direct 
result of the introduction into the human body 
of the bacillus of bovine tuberculosis ; and there 
also can be no doubt that in the majority at least 
of these cases the bacillus is introduced through 
cows’ milk. Cows’ milk containing bovine tubercle 
bacilli is clearly a cause of tuberculosis, and of 
fatal tuberculosis in man. Of the sixty cases of 
human tuberculosis investigated by us, fourteen 
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of the viruses, belonged to Group I—that is to 
say, contained the bovine bacillus. If, instead of 
taking all these sixty cases, we confine ourselves 
to cases of tuberculosis in which the bacilli were 
apparently introduced into the body by way of 
the alimentary canal, the proportion of Group I 
becomes very much larger. Of the total sixty 
cases investigated by us twenty-eight possessed 
clinical histories, indicating that in them the 
bacillus was introduced through the alimentary 
canal. Of these, thirteen belong to Group I. 
Of the nine cases in which cervical glands were 
studied by us, three, and of the nineteen cases in 
which the lesions of abdominal tuberculosis were 
studied by us, ten belong to Group I. These 
faets indicate that a very large proportion of 
tuberculosis contracted by ingestion is due to 
tubercle bacilli of bovine source. 

“A very considerable amount of disease and 
loss of life, especially among the young, must be 
attributed to the consumption of cows! milk 
containing tubercle bacilli. The presence of 
tubercle bacili in cows’ milk can be detected, 
though with some difficulty, if the proper means 
be adopted, and such milk ought never to be used 
as food. There is far less difficulty in recognizing 
clinically that a cow is distinctly suffering from 
tuberculosis, in which case she may be yielding 
tuberculous milk. The milk coming from such 
a cow ought not to form part of human food, and 
indeed ought not to be used as food at all. Our 
results point clearly to the necessity of measures 
more stringent than those at present enforced 
being taken to prevent the sale and the consump- 
tion of such milk." ?' 

According to Notter and Firth, the danger of 
tuberculosis from cattle is a double one, for, they 
state, infection may occur both by the milk and 
by the flesh or meat. “ It is now acknowledged 
generally that the flesh of animals suffering from 
tuberculosis in a severe form, with fever and 
emaciation, ought to be absolutely condemned as 
unfit for human food."?* Clearly, then, the 
various authorities just quoted do not believe 
in the power of the gastric juice to kill the tubercle 
bacillus ! Moreover, very many physicians when 
treating cases of pulmonary tuberculosis warn 
their patients against swallowing their sputum 
for fear of extending the disease to the alimentary 
tract. If we could rely upon the hydrochloric 
acid in the stomach to act as an efficient anti- 
septic there would clearly be no need for the 
strenuous endeavours of both parties in the 
House of Commons to produce a really efficient 
Pure Milk Bill, and an enormous amount of time 
and labour could have been spared our legislators. 

Prof. Andrewes states: " Personally, I believe 
that a legitimate distinction may be drawn between 
the streptococcus most abundant in the mouth 


and upper air passages and a form which is. 
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common in the feces, though:it must be admitted 
that intermediate forms occur, so that one is 
probably not entitled to regard them as species. 
These are the types which Horder and I described 
as streptococcus salivarius and streptococcus 
fæcalis. Even if all sugar reactions were dis- 
carded, it would still, I think, be possible to 
distinguish the much greater hardiness, vigour 
of growth, and metabolie activity of the fæcal 
form from the feebleness of the salivary one. I 
have never been able to find streptococcus fæcalis 
in the buccal cavity, though the salivary type is 
common in the fæces.” ** Here we have strong, 
suggestive, though perhaps not conclusive, bac- 
teriological evidence of mouth-bacteria surviving 
their passage through the whole length of the 
alimentary canal. Metchnikoff, by his recent 
advocacy of the sour-milk dietary, shows that 
he, also, does not believe that all organisms are 
killed in the stomach. His theory rests on the 
assumption that there is as vigorous a struggle 
for existence among the intestinal flora as there 
is between the larger animals and plants of the 
world. He advocates the drinking of sour milk 
containing living lactic-acid bacilli with the idea 
that the multiplieation of these bacill in the 
intestine will by the production of lactic acid 
inhibit intestinal putrefaction.? As Pickerill 
points out, if the gastric juice sterilized all food 
material there would be no justification for this 
lactic-acid therapy at all?! This form of treat- 
ment for intestinal toxæmia has been strongly 
advocated by very many of the best physicians 
in Great Britain, and in other countries of Europe 
in recent years. "Thousands of pounds have been 
spent by the public upon it. It would indeed be 
sad if it turned out that all this money has been 
wasted because the eminent physicians recom- 
mending the treatment had overlooked the 
important fact that the organisms prepared so 
carefully were killed upon their arrival in the 
stomach by the gastric juice! Lastly, it is clear 
that if non-sporing bacilli like the typhoid bacillus, 
the cholera vibrio, and the bacillus enteritidis of 
Gärtner, and very many others can survive 
the passage through the stomach, the sporing 
organisms must also be able to do so very easily. 

A thoughtful examination of the above evidence 
shows, with overwhelming force, that the hydro- 
chlorie acid fails repeatedly to protect the body 
from invasion by organisms from the mouth, 
that the swallowing of "a few organisms more 
or less " does matter, and matters very materially. 
The result depends upon their pathogenicity, 
their virulence, and the resistance of the individual 
to their attack. Dr. William Hunter says that 
* the sepsis connected with diseased teeth is of 
a particularly virulent character, much more so 
than the pus derived from soft tissues. It is 
really connected with disease of bone; and a 
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somewhat; extensive pathological experience of 
its effects, both professional and in my post- 
mortem work, has satisfied me that no pus orga- 
nisms are so virulent as those grown in connexion 
with necrosing bone.” He further says that “ this 
infection is of a ‘mixed’ character, including 
not only harmless organisms but also the most 
active pathogenic (blood-poisoning) organisms, 
viz. streptococci and staphylococci.” ** The resist- 
ance of the individual varies. From the fact 
that many persons enjoy apparently good health 
in spite of the fact that they are constantly 
swallowing infected saliva from their mouth 
seems to show that for the time, at any rate, they 
have. acquired an immunity to the infection. 
But this immunity is merely relative. It is liable 
at any moment to be broken down. Moreover, 
it is highly probable that this immunity is fre- 
quently more apparent than real. One often 
sees a chronic glossitis which gives rise to no 
symptoms whatever in these individuals. It is 
probable that many of them have a chronic 
gastritis also, which in many cases probably 
gives rise to no symptoms either. 

Before passing on to the further consideration 
of the relationship between oral sepsis and gastric 
ulcer it is well worth while again to quote from 
Dr. William Hunter’s classical and epoch-making 
paper upon this subject. He says: 

* (1) There is a limit to the capacity even of 
the stomach to resist indefinitely for periods of 
years the continuous presence of pyogenic (pus- 
forming) and other organisms derived from cario- 
necrotic conditions of the teeth. 

* (2) Its powers of destroying such organisms, 
although great, are never complete even in 
health, and are solely due to the presence of free 
HCL. 

* (3) These powers of destroying such organisms 
become progressively weakened when through 
any cause an increased and continuous supply of 
pus organisms is associated with a diminished 
and continually lessening acidity of the gastric 
juice 

* (4) These two conditions are precisely those 
produced by chronic cario-necrosis of the teeth. 

*(5) In time the catarrh of the stomach, so 
common a sequel of imperfect dentition—possibly 
of simply irritant nature to begin with, the result 
of fermentation—becomes septic in its character— 
becomes really a septic gastric catarrh. 

* (6) Eventually it may even lead to the deeper- 
seated changes which always result from chronic 
catarrh—viz. atrophy of secreting structures, 
with increase of fibrous tissue (chronic gastritis 
with atrophy of the glands)." 2 

Now comes the important question whether a 
chronie gastritis so produced can or cannot lead 
to ulceration. Peter Daniel says:, “ That a 
dermatitis may develop into an ulcer is obvious, 


SIXTH INTERNATIONAL DENTAL CONGRESS 


and why a gastritis is denied the capacity to 
develop into a gastric ulcer I fail to understand. 
The clinical evidence for this statement is so 
overwhelming that I cannot fail to accept the 
view in general, though I do not for one moment 
overlook the other modes of conveyance of infec- 
tion—i.e. by the blood-stream, lymphatics, by 
contiguity, nor the effect on the mucosæ of the 
excretion of toxins developed elsewhere." ** 

Dr. Charles Bolton, in his recently published 
book on gastric ulcer—the result of ten years’ 
careful and painstaking research—says : “The 
inflammatory process affecting the mucous mem- 
brane may be either antecedent to the appearance 
of the ulcer or a secondary effect of its presence. 
In the former case the inflammation is the direct 
cause of the ulcer or is independent, except in 
so far as it may possibly predispose to its formation 
by lowering the resisting power of the gastric 
mucous membrane. 

* The inflammatory change which leads to the 
formation of ulcer is essentially an interstitial one, 
the gastric glands being secondarily affected. 
The actual change is a cellular infiltration of the 
interstitial connective tissue, which widely sepa- 
rates the glands and destroys them. . . . The 
mucous membrane is very vascular and easily 
bleeds. The cells found are chiefly round cells 
and some plasma cells. The muscularis mucosæ 
and submucous tissue are to a less extent affected. 
This may be a diffuse change in the stomach, or 
it may be a more or less local condition. Such 
widespread changes are obviausly not the result of . 
the presence of a small acute ulcer, but the cause 
of it?” He also shows that acute ulcers may 
become chronic, “ and that there is no essential 
difference between them." * 

Dr. Bolton seems to strongly incline to the 
view that pyorrhcea alveolaris is capable of 
producing gastric uleer; for instance, he says: 
“ That a local or general infective disease, running 
either an acute or chronic course, is a well-estab- 
lished cause of certain forms of ulcer of the 
stomach there is no doubt." And again, that 
*the following infective conditions have been 
shown to give rise to ulcer of the stomach : 


Septicæmia and pyæmia (including puerperal 
infection). 

Endocarditis. 

Enteric fever. 

Cholera. 

Dysentery. 

Glanders. 

Erysipelas. 

Smallpox (suppurative stage). 

Scarlet fever (septic form). 

Diphtheria. 

Measles. .. 

Lobar pneumonia. 
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Various local infections : 
Cervical abscess. 
Cellulitis of skin and subcutaneous tissues, 
with or without gangrene. 
Bed-sores. 
Chronic pemphigus. 
Ulceration of skin. 
Gangrenous angina. 
Otitis media. 
Chronic abscess of maxihary antrum. | 
Peritonitis. 
Abscess of ovary. 
Suppurative salpingitis. 
Cancer of uterus. 
Suppuration of urinary passages. 
Strangulated hernia. 


‘Appendicitis. 

Suppuration of gall-bladder and liver 
(secondary gall-stones or not). " 

Bronchiectasis. 


Chronie pulmonary tuberculosis. 
Abscess of lung." 


He goes on to state that : 

* All these infective diseases may give rise to 
acute uleer, which may heal up or, as has been 
shown in many of them, develop chronic characters. 
The organism responsible for the production of 
the uleer may be the specifie organism of the 
infection, or an organism secondarily introduced. 
Whether pyorrhoea alveolaris and infective con 
ditions of the throat and upper air-passages play 
any part in the genesis of ulcer of the stomach is 
not certain. That ulcer of the stomach may 
have such origin in certain cases is rendered 
probable by the fact that a blood infection with 
inflammation of the joints may occur in pyorrhæa, 
which is a widely distributed disease. That the 
organisms which are swallowed in cases of pyor- 
rhœa are liable directly to attack the gastric 
mucous membrane, when the secretion of HCL 
is diminished, requires proof. Hunter, and later 
Dawson, have found large numbers of organisms 
in the stomach, and they maintain that an infective 
gastritis is thereby set up.” 3 

Later on he says: “It is, therefore, possible, 
in some cases of motor insufficiency of the 
stomach if the food contain an excessive quantity 
of bacteria, as, for instance, in pyorrhcea alveo- 
laris, that the mucous membrane may become 
infected with the production of an ulcer, but I 
must repeat that the only way in which it has 
been actually proved that bacteria attack the 
intact mucous membrane of the stomach in the 
human being and produce an acute ulcer is 
through the blood-stream.”’ * 

Looking at Dr. Bolton's formidable list of 
proved causes of gastric ulcer, it seems utterly 
impossible to resist the conclusion that pyorrh&a 
alveolaris not only can produce gastric ulcer, 


but that it is in all probability one of the com- 
monest causes of that malady from the fact that 
it is as common as all the diseases in his list put 
together. If a chronic abscess of the maxillary 
antrum can produce a gastric ulcer, surely: it 
must necessarily follow that chronic suppuration 
of the alveolar processes can do the same. Whether 
it does so by direct infection from the mouth or 
indirectly through the blood-stream is, after all, 
immaterial. 'The author considers that a review 
of the whole of the evidence here given is sufficient 
to justify the conclusion that direct infection of 
the stomach-mucosa from the mouth is a common 
cause of chronic gastritis, and that in some cases 
this chronic gastritis passes on to the stage of 
ulceration. 

With regard to the criticism that a chronic 
gastrie uleer does not become malignant, Dr. 
Charles Bolton states, ‘ It is quite certain that a 
chronic gastric ulcer may become cancerous.” *? 
The views of Sherren (who states, * It is held by 
all surgeons who have worked out the question 
that chronic gastric ulcer predisposes to the 
development of carcinoma") Mayo Robson, 
Moynihan, and others have already been given. 
Their evidence leaves no room for reasonable 
doubt. 

In reply to the criticism that if gastric ulcers 
became malignant, cancer of the stomach would 
be more common than it is, it may be pointed 
out, first, that a large number of gastric ulcers 
heal and do not become chronic ; secondly, that 
the commonest organ in the body to be the seat 
of cancer is the stomach ; and thirdly, that clinical 
observation has shown beyond dispute that 
certain ulcers of the tongue are liable to become 
malignant. Yet only a comparatively small 
percentage of these ulcers do so It is just as 
sensible to deny that diphtheria is a cause of 
death because all nz suffering from it do 
not die. 

Gall-bladder. With regard to the routes of 
infection of the gall-bladder, it is now generally 
admitted that inflammation does in some cases 
spread by continuity of tissue from the stomach 
to the duodenum, and thence along the common 
bile duet and cystic duct to that organ. It may 
also, of course, become involved by infection 
spreading upwards from lower down in the small 
intestine, or via the blood-stream. That this 
septie infection frequently leads to the formation 
of gall-stones, and that these two factors together, 
viz. gall-stones and sepsis, frequently result in 
malignant disease, is also well established. G. Grey 
Turner states that in over 80 per cent. of cases 
gall-stones and cancer are associated. Mayo 
Robson states that it may be taken as proved that 
gall-stones owe their origin to à bacterial invasion 
of the bile channels giving rise to a catarrh of the 
mucous membrane, and a deposition of that 
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portion of the cholesterins secreted which is in 
excess of what the bile salts are able to hold in 
solution 7) 


& The organism most commonly found is, accord- 
ing to some authorities, the bacillus coli com- 


munis, but the typhoid bacillus, staphylococci, 
and streptococci have been frequently found. 
" These last two are very frequently obtained from 
the pockets in pyorrheea alveolaris. The following 
case of gall-stones seems to support the author’s 
contention : 

Case VI. A woman, aged forty; 3. Had 
suffered for the past ten years from chronic 
dyspepsia. She had had occasional slight jaun- 
dice during the last five or six years. Two years 
ago she had an attack of severe pain, lasting 
three or four hours, in the epigastrium, accom- 
panied by vomiting and followed by collapse. 
She had two attacks later. A diagnosis of gall- 
stones was made, and subsequently confirmed 
by their removal by operation. She had an 
advanced pyorrheea alveolaris of long standing, 
as shown by her statement that she had lost 
-many teeth owing to their becoming loose and 
dropping out. She had been Josing teeth in this 
way for many years—she could not remember 
how many—at any rate, she was sure that it 
commenced before the dyspepsia. The alveolar 
ridge where the teeth had been lost showed 
very marked absorption. All the teeth she then 
had, had deep pockets round them, reaching, in 
some cases, almost to the apices of the roots. 
A quantity of pus could be easily squeezed out 
from all these pockets.” 

This case is very interesting, because the patient 
showed, by her various symptoms, apparently the 
course of the infection. The dyspepsia was, no 
doubt, due to chronic gastritis, caused by the 
swallowing of pus from the pyorrhaa alveolaris. 
The inflammation spread to the duodenum, and 
thence along the common bile duct and cystie 
duet, as shown by the attacks of jaundice, to 
the gall-bladder, with the resulting formation of 
gall-stones. It seems reasonable to infer that 
had the gall-stones not been removed, the septic 
condition of the gall-bladder, together with the 
gall-stones, might eventually have brought about 
cancer of that organ, in which case it would 
surely be fair to.say that the chief predisposing 
cause was the oral sepsis ? 

Rectum. Forty-six cases of cancer of the 
rectum were examined: thirty-eight obtained a 
3, seven a 2, and one a 1. Mr. Peter Daniel 
informed the author that of fifty-four cases coming 
under his care in the past eight years every one 
had more or less marked oral sepsis, and also 
that in his experience cases of colitis and proctitis 
do not clear up satisfactorily until the oral sepsis 
has been attended to. 

The question arises, how can the large bowel 


SIXTH INTERNATIONAL DENTAL CONGRESS 


be infected from the mouth, which is such a long 
way off? There are four possible explanations : 

(1) That the organisms entering the stomach 
with the food are passed along the whole length 
of the small intestine with its contents. 

(2) Infection via the blood-stream. 

(3) That the toxæmic absorption from the 
pyorrhea alveolaris lowers the vitality of the 
body generally, and with it the bowel, enabling 
the organisms normally present in it to start an 
inflammatory process, although when the bowel is 
in its normal condition they are harmless. 

(4) Downward spread of the inflammation by 
continuity of tissue from the stomach—this latter 
path being probably very rare. 

There is some  bacteriological evidence in 
support of the view that infection from the mouth 
can occur, e.g. certain varieties of streptococci 
constantly found in the mouth have been found 
in the stools. It may be asked why, if oral 
sepsis can bring about a precancerous inflamma- 
tion of the large bowel, is cancer so comparatively 
rare in the small intestine? The explanation 
probably is that the contents of the small intestine 
are liquid and pass along quickly, whereas in 
the large bowel they are more or less solid and 
hard and remain a long time in situ, so that here 
we have an additional factor, namely, friction 
on a chronically inflamed surface. 

The following case is typical of the cases 
examined, except that the patient is unusually 
young both for the periodontal disease and for 
the carcinoma : 

Case CVI. Woman, aged twenty-nine ; 3. She has 
advanced pyorrhæa alveolaris. She has “‘ worked ” 
several teeth out themselves when they became 
loose The alveolar processes are thickened all 
round the mouth, and the interdental papillæ 
absorbed in the upper incisor region. 

Her present trouble, cancer of the rectum, 
first gave rise to symptoms about a month ago. 

Such, then, is the evidence which has convinced 
the author that pyorrh&a alveolaris is by far 
the commonest predisposing cause of cancer of 
the alimentary tract. To sum up the evidence, 
we see: 

(1) That, apart from the sexual organs, over 
86 per cent. of all cancer occurs in the alimentary 
tract. 

(2) That long-standing chronic inflammation 
in the sexual organs, and in other parts of the 
body, is known to predispose to the development 
of cancer. 

(3) That the great majority of persons suffering 
from cancer in the alimentary canal have advanced 
pyorrhea alveolaris which has been present very 
many years. 

(4) That this advanced periodontal disease is 
not nearly so common in persons not suffering 
from cancer. 
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(5) That it is a well-known fact that the con- 


stant swallowing of pus can, and does in many 
cases, bring about chronic gastritis. 


(6) That the majority of patients” suffering 


from cancer of the stomach have had chronic 
gastritis for many years prior to the development 
of the malignant disease. 


It also seems probable that pyorrhaa alveolaris 


predisposes to cancer in other parts of the body— 
such, for example, as the breast—by starting and 
keeping up a chronic inflammation upon which 
malignant change eventually supervenes. 
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VORTRAG ÜBER 


EINE CHIRURGISCHE METHODE DER BLUTSTILLUNG 
NACH ZAHNEXTRAKTION 


Von Dr. J. M. WEINBERG, ODESSA 


JEDEM praktischen Arzt ist es bekannt, wie viel 
die Blutungen nach Zahnextraktion zu schaffen 
machen, wenn weder Adstrigentia noch Tampo- 
bade und Pacquelin irgend eine Wirkung haben. 

Natürlich dass, wenn diese obengenannten 
Mittel nichts wirken, man zum Zusammen- 
drücken der Gefässe seine Zuflucht nehmen muss, 
entweder mit dem Finger oder instrumentell 
(Pean, Kocher) Eine andere Methode ist in der 
Mundhóhle kaum ausführbar. Die Methode des 
Zusammendruckens 
Fällen der Blutungen nach Zahnextraktion ange- 
passt werden. Die Methode besteht in fol- 
gendem : Mit einer chirurgischen Nadel, die mit 
einem sterilen seidenen Faden No. 2 armiert ist, 
sticht man durch die Mucose dem extrahierten 
Zahn gegenüber, die Nadel wird extrahiert und 
der Faden wird in einem chirurgischen Knoten 
gebunden; zweitens, wenn die Blutung aus dem 
Unterkiefer stammt, sticht man die Muscose am 
Boden der Mundhöhle, wenn sie vom Oberkiefer 
stammt, dann am weichen Gaumen und macht 
ebenfalls einen chirurgischen Knoten. 

Somit haben wir seitens der Wange, wie auch 
seitens der Mundhöhle zwei Fäden; dann 
bereiten wir aus sterelisierter Marly eine kleine 
Compresse, legen dieselbe auf die blutende Stelle 
und oberhalb derselben binden wir die beider- 
seitigen Fäden in einem chirurgischen Knoten 
zusammen. Die Compresse drückt mit Hilfe der 
Ligatur die blutenden Gefässe fest. 

Diese Binde lässt man 24-48 Stunden liegen, 
sodann entfernt man die Ligaturen mitsamt der 
Compresse ; die Blutung steht und wiederholt 
sich nicht wieder. 

Diese Methoden der Blutstillung demon- 
strierte ich in der Sitzung der Odessaer odonto- 


müsste den verschiedenen 


logischen Gesellschaft und führte sie oftmals in 
meiner Privatpraxis durch. Die Resultate waren 
wahrhaft zauberisch. 


Führe hier einen Fall an : 


Im Herbst anno 1913 um 11 Uhr nachts, kam 
zu mir ein Patient Z, dem man um 3 Uhr den 
M 1 extrahierte. Alle Mittel, die man anwandte, 
um die Blutung zu stillen, waren vergeblich. Ich 
fand den Kranken collabiren, die Haut war blass 
und während der Operation wurde der Kranke 
oftmals ohnmächtig. Nach der Operation ordnete 
ich exeitantia, riet bewegungslos das Bett zu 
hüten und mich am nächsten Morgen aufzu- 
suchen. Nach 20 Stunden sah ich ihn wieder. 
Sein Aussehen war rüstig, die Nacht schlief er 
gut; die Herztätigkeit war normal. Ich ent- 
fernte die Nähte mitsamt der Compresse und 
beobachtete die Wunde ; die Blutung stockte 
für immer. Diese chirurgische Methode wurde 
mir von Dr. Glasstein, intern am Odessaer 
israelitischen Krankenhause gezeigt. Ich bringe 
ihm dafür meinen Dank. | 

Da diese Methode einen Assistenzarzt verlangt, 
besonders im Moment, wo die Compresse angelegt 
wird, habe ich diese Methode variiert, so dass 
ich die Assistenz nicht nôtig habe. Nachdem 
ich beide Ligaturen fertig habe, führe ich die- 
selben in dickere Nadeln ein und steche die 
Compresse in zwei Stellen durch und führe 
dieselben den Leinen entlang bis zur blutenden 
Stelle und mache oberhalb derselben einen 
chirurgischen Knoten. 

Diese Modifizierung ist deshalb wichtig, weil 
die Mehrzahl der Zahnärzte in der Privatpraxis 
keinen Assistent haben. 


SECTION VIII 
Anæsthesia (General and Local) 


REPORT ON 


NITROUS-OXIDE-OXYGEN, ALONE, IN MIXTURE, AND 
IN SEQUENCE FOR DENTAL OPERATIONS 


DvyW..GUY, F.R.C.S., L.R.C.P., L.D.S. Epin., F.R.S.E. 


I HAVE laid down certain propositions in regard 
to general anæsthesia for the extraction operation 
which I should like to repeat and to place in the fore- 
front of this report. These propositions are, that 
in dental operations : 

(1) Chloroform is the most unsuitable and 
dangerous anesthetic; its use is unjustifiable ; 
the excuse that the administrator regards it as 
safe and is unacquainted with other anesthetics 
should not be accepted. 

(2) The most important and commonest dangers 
and difficulties attendant on anesthesia depend or 
(a) obstruction or failure of respiration, (b) circu- 
latory depression or failure. 

(3) The asphyxial element should be eliminated 
from every anesthesia. 

(4) The dangers and difficulties referred to in 
(2) so far as they are connected with the adminis- 
tration of the anesthetic are best avoided by strict 
insistence on (3). 

In the mixture of nitrous oxide and oxygen we 
have a general anesthetic which enables us entirely 
to eliminate the asphyxial element. Further, 
when in the administration of this mixture the 
method of re-breathing is practised there results 
neither anoxæmia nor acapnia, the vital processes 
undergo the minimum of interference, and the 
patient exhibits no sign of either depression or 
shock. We observe instead, increased depth of 
respiration, a slowing of the radial pulse, a slight 
rise (sometimes no change) in blood-pressure, and 
a slight rise in the body temperature. 

These facts and extensive clinical experience 
justify, I think, the statement that, in the present 
state of our knowledge, nitrous oxide and oxygen 
administered in proper admixture, with an efficient 
technique, and by the method of re-breathing, is 
the safest of the known general anzstheties, and 
should always be chosen for the average dental 
operation. By the average dental operation, I 
mean one which in duration of t*e is not likely 


to exceed forty seconds from the withdrawal 
of the face-piece. 

Most of the literature on the subject of nitrous- 
oxide-oxygen anæsthesia has been written by men 
who were regarding this mixture, not as a single- 
dose anæsthetic, but as an anæsthetic for prolonged 
use in surgical operations. I even remember a 
distinguished anæsthetist at the International 
Medical Congress voicing his indignation at the 
presumption of dentists, who, after an experience 
of a few thousand administrations, ** butted,in ” 
to discussions on anæsthesia. I think that he, in 
common with some of his brethren, failed to realize 
the importance to anæsthetists, to dentists, and to 
humanity at large of considering fully the produc- 
tion of what I have called a single-dose anæsthesia. 

The extraction operation is not regarded gener- 
ally as a serious affair. It is often merely a cos- 
metie operation. It is usually performed on an 
ambulant patient in good, or fairly good health. 
No apprehension is, as a rule, entertained by the 
patient, the anæsthetist, or the operator. Yet the 
list of fatalities in connexion with it is an appalling 
one, and affords the amplest justification for the 
intrusion of the dentist into all discussions relating 
to anæsthesia. 

This report will be confined to the induction of 
anæsthesia by nitrous oxide and oxygen alone, 
and in mixture or sequence with ethyl chloride 
and ether. It will be further confined to the 
method wherein re-breathing is practised from the 
first, and continued to the end of the administra- 
tion, and in which the face-piece is used, the opera- 
tion being performed in the period of anæsthesia 
available after the removal of the face-piece. 

This is not done because I am unacquainted 
with the methods of nasal or intratracheal ad- 
ministration. On the contrary, I know and freely 
admit their great merits. I expect that Dr. Teter 
in his report will deal fully with these methods, 
I expect too that he will agree with me that they 
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import certain difficulties which very properly 
restrict their use to experts of wide experience. 
These last do not exist in sufficient numbers to deal 
with all the extraction operations that occur, nor is 
there any probability that their numbers will be 
augmented to such an extent in the immediate 
future. | 

I therefore restrict myself to the description of 
methods of proved safety and efficiency, the tech- 
nique of these methods being founded on simple 
scientific principles. Furthermore, a knowledge 
of, and skill in, the technique can be easily imparted 
to, and learnt by, persons of average intelligence. I 
advocate these methods with all my force because 
I believe that if they were well taught in all the 
schools, their general adoption for the extraction 
operation would follow, to the great comfort of 
patients and operators. I believe that they com- 
bine the attainable maximum of safety with ex- 
treme simplicity of technique, and that if they 
became the routine methods in dental practice, 
accidents and fatalities due to the anæsthetie would 
be of extremely rare occurrence. 

The most recent and the most authoritative 
paper on this subject is the report by Dr. C. K. 
Teter on nitrous-oxide-oxygen as an anæsthetic 
in general surgery presented to the International 
Medical Congress of 1913 (Section VII (b)). I would 
advise all who are interested to obtain and read 
that report and the discussion thereon. In it 
Dr. Teter says: ‘‘ The fundamental principles in- 
volved in the successful administration of nitrous 
oxide and oxygen are: (a) the use of pre-anæs- 
thetic narcotics ; (b) the advantage of using pure 
oxygen ; (c) a definite and even flow of the gases ; 
(d) administering the gases warm ; (e) re-breath- 
ing the gases; (f) positive intrapulmonary pressure.” 

It may be well to consider these ** fundamental 
principles ” in their order. 

(a) The use of pre-anæsthetic narcotics. This 
will be but very seldom necessary in our practice. 

(b) The advantage of using pure oxygen. This 
admits of no modification. Satisfactory anæs- 
thesia cannot be produced with a nitrous-oxide-air 
mixture. Air contains four-fifths inert nitrogen, 
a mixture of nitrous oxide and air which contained 
enough oxygen to be respirable would be too dilute 
to produce anæsthesia. 

(c) A definite and easy flow of the gases. This 
is the dosimetric problem which all workers in this 
field have had to solve. Different workers have 
found different solutions. I shall defer the discus- 
sion of these until I come to describe the various 
types of instrument now in use. 

(d) Administering the gases warm. Dr. Teter 
insists on the advantage of this procedure. Dr. 
Gwathmey's experiments convinced that observer 
that the warmed gases were safer and more efficient 
in action. Most forms of apparatus have, in 
consequence, some device for heating the gases. 
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Recent workers have, however, found that anæs- 


‘thetic vapours, whether they be warmed or cooled, 


rapidly assume a temperature approximating to 
that of the surrounding atmosphere, and that in 
practice any warming device is useless, since the 
gas is delivered at the face-piece at a temperature 
differing hardly at all from that of the room. If, 
therefore, the temperature of the room be not 
allowed to fall below 70? F. or 65? F. a heating 
chamber appears to be superfluous. Drs. Cotton 
and Boothby have a paper in Surgery, Gynecology 
and Obstetrics, vol. for 1912, p. 724, on “ The 
Uselessness of warming Anæsthetic Vapours," 
which contains a full account of the experiments 
which led them to discard heaters as useless. 

(e) Re-breathing the gases. This is essential. 
Personally I have practised and taught this for 
twenty years. It has now been firmly established 
on a scientific basis by the work of Yandell Hender- 
son of Yale and Dr. Gatch of Baltimore. 

(f) Positive intra-pulmonary pressure. Teter 
states that he utilizes this factor in all his anzes- 
thetic work. The experience of Cotton and 
Boothby * leads them to condemn any attempt to 
increase intra-thoracic pressure. It will, however, 
be generally conceded that for nasal or intra- 
tracheal administration some degree of positive 
pressure is required. 

Returning now to consider the dosimetric 
problem, or the various ways of overcoming the 
diffieulty of presenting at the face-piece a mixture 
of nitrous oxide and oxygen containing a definite 
pereentage of oxygen, which percentage can be 
varied at will, I shall endeavour to show with the 
aid of diagrams the principles of the different in- 
struments that have been devised for the purpose. 

(1) Where expense is no object the aid of the 
engineer can be sought. He can, without doubt, 
supply us with delicate mechanisms to regulate 
the flow of gases from the cylinders, and show us 
exaetly how much of each we are obtaining. 
From these regulators the gases can be run into 
a bag, and either re-breathed or respired through 
valves. The apparatus in use at the Roosevelt 
Hospital, New York, which is probably the most 
perfect apparatus of its kind, depends on mechan- 
ism of this order. Such an apparatus is out of the 
question for ordinary dental work. Besides, should 
anything go wrong with the mechanism, the ad- 
ministrator's first intimation would be derived from 
the clinieal signs exhibited by the patient as the 
result of receiving an improper mixture. 

(2) The method exemplified in Hewitt's instru- 
ment (Fig. 1). Here each gas runs into a separate 
bag, which is guarded by a valve of inspiration 
between the mouth of the bag and the mixing 
chamber. There is a valve of expiration in the 
mixing chamber. The percentage of oxygen is 
supposed to be regulated by the extent to which 

* Op. cil. p. 281. 
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the passage between the oxygen inspiratory valve 
and the mixing chamber is opened, but it also 
obviously depends on the degree of distension in 
the bag. Uncertainty of result seems inevitable. 
though long experience and skill in the use of the 


Fra. 1 


apparatus may give some measure of certainty in 
the results obtained. This method does not 
permit of the re-breathing of the gases. 

(3) The method exemplified in the Teter instru- 
ment, and copied in various other forms (Fig. 2). 
Here also the gases run into separate bags, but 
the oxygen bag, only, possesses a valve of inspira- 
tion. The expiratory valve also differs from that 
in the Hewitt system in being regulated by a spring 
which can be tightened or relaxed at will. If this 
spring be tightened and the supply of nitrous oxide 
from the cylinder be diminished, it follows that a 


Fic. 2 


certain amount of re-breathing will begin to take 


place. Part of the expirations will escape through 
the expiratory valve, the rest will run back towards 
the mixing chamber and the nitrous oxide bag, 
not into the oxygen bag, for that is valved, while 
the bulk of the gases lost will be made up from 
the oxygen bag and the reduced flow of nitrous 
oxide from the cylinder. 

This apparatus is, I think, excellently conceived 
and contrived. Nevertheless, it is somewhat 
expensive, it requires considerable skill and ex- 
perience on the part of the admintrator; further, 
it seemed to my colleague, Dr. Stuart Ross, and 
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myself to be open to the criticism that the method 
of re-breathing adopted involved the mechanical 
effort of expiring up a fairly long tube, and that 
there was some difficulty in determining to what 
extent, at any given moment, any individual 
patient was re-breathing a definite mixture. 

(4) The method of Dr. Gatch (Fig. 3). This is 
a method of extreme simplicity. In the hands of 
an expert his system gives perfectly satisfactory 
results. But Gatch himself says: “ No attempt 
is made to measure the actual percentage of oxygen 
given. This we regard as unnecessary. It is 
perfectly easy to add from the cylinder exactly 
the right amount of this gas to each bag of nitrous 
oxide. The patient's colour is an extremely 
delicate indicator of the amount of oxygen he is 
getting. Our rule is to give just enough oxygen 
to keep the patient's face free from the slightest 
tinge of cyanosis. The most elaborate device for 
regulating the percentage of the two gases can do 
no more than this." In this method the two gases 
are-run straight from the cylinders into a common 
bag, re-breathed by the patient, and then valved 


Fic. 4 


Fic. 3 


out of the bag through the valve of expiration, the 
bag being at once replenished from the cylinders. 
Much ean be and has been said in favour of this 
system, but the fact remains that there is no 
measure for the oxygen. "The ordinary administra- 
tor will demand some assurance of the percentage 
of the mixed gases, along with facility for altering 
the proportions at any stage of the administration, 
for emptying the bag and refilling it with a known 
percentage mixture. 

(5) Lastly there is the method devised by my 
colleague, Dr. Stuart Ross, and myself (Fig. 4). 
'The desiderata that we sought to attain were : 

(1) Ability. to introduce a known quantity of 
oxygen into a known quantity of nitrous oxide. 

(2) Simplicity of principle and uniformity of 
result. i 

(3) The permitting of re-breathing to a definite 
extent, which could be judged and regulated by the 
period during which a bagful was re-breathed, along 
with the rate and amplitude of the respirations. 
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DESCRIPTION OF THE INSTRUMENT 


A, A. Two 100 gal. eylinders of nitrous oxide. 

B.B. Metal upright and crutch riveted to the gas-stand. 

C. 30 gal. cylinder of oxygen. 

D. One gal. oxygen bag. 

E. Arm supporting the oxygen bag: it can be fixed, 
by means of a sliding attachment, at the height on the 
upright that the administrator finds most convenient. 

F. The bulb or pump. each compression of which sends 
forward a known quantity of oxygen from the oxygen bag 
D to the gas-bag G. 

G. The gas-bag. 

H. The bag mount, three-way tap, and ethyl chloride 
attachment. 


(4) An easy and reliable method of using adju- 
vant vapours, especially that of ethyl chloride. 

The essential parts of the Guy-Ross nitrous 
oxide and oxygen apparatus are: (a) a three- 
bottle gas-stand with an upright crutch, having 
two 100 gal. cylinders of nitrous oxide and one 
30 gal. cylinder of oxygen, all three cylinders 
operated by foot-keys; (b) a 1 gal. bag filled 
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from the oxygen cylinder; (c) a 2 gal. bag, 
furnished with a Y tube for the admission by one 
limb of nitrous oxide, from the cylinder, by the 
other limb of oxygen from the 1 gal. bag ; having 
also a three-way tap with ethyl chloride attach- 
ment between the bag and the face-piece ; (d) a 
rubber bulb or pump which, when compressed by 
the hand, draws at each expansion a known 
quantity of oxygen from the oxygen bagandat each 
compression propels it into the nitrous oxide bag. 

Method of using the instrument for single-dose 
anesthesia with or without the use of adjuvant 
vapours. The principles underlying the method 
may best be explained by stating the cycle of four 
events which recur during a prolonged administra- 
tion. 

(1) Nitrous oxide, with as much oxygen as is 
desired (which amount can be measured with accu- 
racy and varied at will), is passed into the 2 gal. 
gas-bag. 

(2) The patient re-breathes this mixture for as 
long as is desirable. As the oxygen is consumed 
by the patient, the oxygen content of the mixture 
is kept up by the gradual addition of further known 
volumes of this gas. 

(3) In a period variable, but averaging two 
minutes, the carbon dioxide rises to about 10 or 
12 per cent. At this point the valves are put in 
action and the contents of the bag expired into the 
outer air. 

(4) The bag empties, and is refilled with the 
mixture of gases, the valves being at the same 
time thrown out of action. The cycle then 
recurs. 

Let us now suppose that we are to administer 
nitrous-oxide-oxygen to a normal adult for a 
single-dose anæsthesia to last about thirty seconds 
after the removal of the face-piece. 

The oxygen bag is filled. The bulb is squeezed 
twice, to ensure that any air in it is expelled, and 
that it is filled with oxygen. The three-way tap 
is put back to “air,” the 2 gal. gas-bag is filled 
with nitrous oxide. The face-piece is adjusted 
and careful adjustment is important, because no 
air must enter during the administration. The tap 
is turned full on to ** no valves " at the end of an 
expiration. I usually allow the patient to 
re-breathe gas alone for ten to fifteen seconds. 
Oxygen is now pumped into the gas-bag by 
squeezing the bulb. Each squeeze of the bulb 
pumps two ounces of oxygen into the gas-bag. 
It is, I find, advisable to increase the oxygen per- 
centage gradually during the administration. 
Two compressions of the bulb give 14 per cent. of 
oxygen. If two compressions are given every 
ten seconds, the patient at the end of sixty seconds 
will be receiving a mixture containing 73 per cent. 
of oxygen. If two compressions are given every 
fifteen seconds the mixture at the end of sixty 
seconds will contain 5 per cent. of oxygen. In 
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practice one finds that it is seldom necessary to give 
more than two compressions every ten seconds, 
seldom wise to give less than two compressions 
every fifteen seconds. The period of induction 
varies, but does not, as a rule, exceed eighty 
seconds, but it is, of course, quite safe to go on 
with the mixture if the production of narcosis 
is delayed. Attention must always be given to 
the colour of the face, no degree of cyanosis should 
be permitted to appear ; on the slightest indication 
of such, more oxygen must be supplied. Assuming, 
however, that narcosis supervenes in eighty to 
ninety seconds, the face-piece is removed, and the 
operation performed. 

Next, suppose that in a normal adult we require 
a rather longer single-dose anæsthesia, say fifty 
to eighty seconds. We now make use of the 
adjuvant vapour of ethyl chloride. 

I am quite prepared to hear some demur here, 
and to be told that ethyl chloride is two hundred 
times as dangerous as nitrous oxide. I can only 
reply that long clinical experience and careful 
experimental investigation have convinced me that, 
used in the way I reconimend, that is, only as an 
adjuvant vapour, and in the small doses I advise 
and for the limited time of a single dose anæsthesia 
inhalation, it is absolutely as safe as nitrous oxide. 
The essential points are: that it should never be 
given alone, or at the beginning of an induction, 
that the dose should never exceed 3 c.c. for an 
adult and 2 c.c. for a child, and that the mixture 
to which it is added should be withdrawn as soon 
as narcosis is induced. 

The procedure is the same as for nitrous-oxide- 
oxygen except that previous to the adjustment 
of the face-piece the dose of ethyl chloride is 
placed in the ethyl chloride attachment. After 
five or six respirations (re-breathing), the patient 
is warned not to mind the smell, and the ethyl 
chloride is poured gently into the bag. Oxygen, 
as before, is added as required. "The induction of 
 narcosis is more rapid when the mixture of nitrous- 
oxide-oxygen and ethyl chloride is re-breathed, 
the time will usually be sixty to seventy seconds. 
This method is of great value in hospital practice 
as it enables one to anæsthetize the most unfavour- 
able types of patient with certainty and rapidity. 
Strong .athletic men, soldiers, navvies, and alco- 
holies are anæsthetized without trouble, and 
without excitement. 

In the ease of young children it is necessary 
to remember that a very small dose of ethyl 
chloride suffices. One cubic centimetre is quite 
enough for a child of three or four years, 2 c.c. 
for one of ten to twelve years. In children in- 
duction is very rapid. Oxygen must be supplied 
within a few seconds of the adjustment of the 
face-piece, the ethyl chloride must be added 
earlier, at from ten to fifteen seconds, and narcosis 
is induced in from fifteen to thirty seconds after the 
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ethyl chloride is added. "The face-piece should be 
removed directly anæsthesia is established. 

This action of the mixed gases and the adjuvant 
vapour depends on the well-known principle that 
the minimal narcotic dose of a combination of two 
drugs of different kinds is very much less than the 
mean of the minimal narcotie doses of the same 
two drugs. 

When a still longer anæsthesia is sought, say 
from eighty to ninety seconds, 3 c.c. of ether are 
added to the ethyl chloride. The ether delays the 
evaporation of the ethyl chloride, and the induction 
period is usually, therefore, more prolonged, often 
reaching as much as ninety seconds, or even more. 
With this combination it should be possible even 
for a slow and dilatory operator to perform a large 
proportion of the operations that occur in private 
or hospital practice. I never use it for children. 

When the nitrous-oxide-oxygen-ether mixture 
is to be used we have a number of methods at our 
disposal. 'The interpolation of a Clover's ether 
chamber between the face-piece and the bag 
enables us to begin the induction with gas-oxygen, 
and to go on with the gas-oxygen-ether mixture. 
This is a method which has been extensively 
practised and has given good results. The induc- 
tion period averages two minutes and an available 
anæsthesia is obtained of from two to three 
minutes. 

For this mixture Dr. Ross and I employ an ether 
attachment. This, of course, finds its chief use in 
surgical prolonged anæsthesia, where one finds the 
ability to use it puts at the command of the anzs- 
thetist a safe and easily regulated adjuvant. It 
finds, therefore, a place in the larger apparatus 
we have devised for prolonged surgical anæsthesia. 
It consists of a glass jar containing the ether, and 
standing in a water-bath of plated copper. The 
water should be at a temperature of 70? to 75? F. 
There is a regulating drum on which are found 
marked a G in front and an E behind. This ether- 
chamber drum is connected with the nitrous oxide 
cylinder and with the gas-bag. If the pointer is 
at G, the nitrous oxide passes on into the gas-bag 
without picking up any ether vapour, while if the 
pointer is at E some 10 per cent. of ether vapour is 
taken up by the gas in its passage through the 
ether chamber. Intermediate positions of the 
pointer yield corresponding strengths of ether 
vapour. 

'The Table below shows the actual percentages of 
ether vapour.obtained from our ether vaporizer. 
The Table gives the average results of a number of 
observations made by the Waller gravimetric 
method. 


Water-bath Flow of gas Pointer at Percentage 
75° Fahr. fast E 87 
75? Fahr. slow ) 12-7 
75? Fahr. fast half-way 4'5 
75? Fahr. slow half-way 6 
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NITROUS-OXIDE-OXYGEN, ALONE, IN MIXTURE, AND 
IN SEQUENCE FOR THE EXTRACTION OPERATION 


By CHARLES K. TETER, D.D.S., CLEVELAND, Onto, U.S.A. 


I wirr not attempt in this report to trace step by 
step the numerous attempts which have been made 
to prevent or relieve physical pain in the extrac- 
tion operation, but will briefly state the develop- 
ment of nitrous oxide as an anæsthetic for this 
purpose. 

It was not until the very close of the eighteenth 
century, namely, 1774, that nitrous oxide. was 
discovered by Priestley. This was the commence- 
ment of a new era in chemical physics, and paved 
the way for the introduction into medical and 
dental practices of a new, precise, and reliable 
system for inducing complete unconsciousness, 
and of retaining this state for a reasonable length 
of time without any serious or injurious conse- 
quences. In 1799, Sir Humphry Davy, of 
England, who at that time was an assistant in the 
private hospital of Dr. Beddoes, which hospital 
was established for the treatment of diseases 
by the inhalation of various vapours or gases, 
commenced experimenting with nitrous oxide 
gas. 

The same year he published an account of his 
researches and experiments made upon himself, 
in which he describes the exhilarating and intoxi- 
cating effects which were produced, and also 
explained the use which he made of nitrous oxide 
for relieving the pain incident to toothache and 
headache. He did not seem to have pushed it to 
the full extent of insensibility as he was always 
conscious of his own sensations, but he carried 
such inhalations sufficiently far to be perfectly 
intoxicated and delirious. 'The reports of his 
experiment induced many to follow him, and the 
sincerity of his faith in the non-injurious effect of 
the gas induced its use all over the world, both for 
the purpose of amusement and for exhibitions at 
lectures. 

On page 556 of the work of Sir Humphry Davy 
occurs the following passage: "" As nitrous oxide, 
in its extensive operation, appears capable of 
destroying physical pain, it may probably be used 
to advantage during surgical operations in which 
no great effusion of blood takes place." 

The next step in the evolution of nitrous oxide, 
as an anæsthetic, took place in 1844, when Dr. 
Horace W. Wells, a dentist of Hartford, Conn., 
saw and took advantage of Davy's predictions 
regarding the future of nitrous oxide in dental 


surgery. On December 10, 1844, Dr. Wells 
attended a lecture given at Hartford, Conn., by 
G. I. Colton, a publie lecturer, whose name later 
became identified with laughing or nitrous oxide 
gas. After observing one of these exhibitions, 
Dr. Wells was so impressed that he was led to 
remark that a person might have a tooth extracted 
while under the influence of this gas and not 
experience any pain. 

Mr. Colton was not a dentist nor a physician, 
although he played an important part in the dis- 
covery of general anzstheties. Through his public 
exhibitions he acquired a valuable experience in 
administering nitrous oxide gas. During six 
months in every year, from 1843 to 1863, he gave 
daily publie exhibitions with laughing gas for 
amusement only, usually administering it to 
twelve or fifteen persons on each occasion. 

During this long period, the only anæsthetic use 
of nitrous oxide made by Mr. Colton was in the 
experiment successfully tried by Horace Wells, 
December 11, 1844. In June 1863, by solicitation 
and in connexion with Dr. J. A. Smith, a dentist 
of New Haven, Conn., Colton began the prepara- 
tion and administration of nitrous oxide gas on a 
larger scale, and in that single month of June 
Dr. Smith extracted 1785 teeth. 

This success led Mr. Colton to remove to New 
York City in July 1863, and with the assistance of 
Dr. John Allen, as dentist, established the Colton 
Dental Association, which had for its sole object 
the painless extraction of teeth by nitrous oxide 
anæsthesia. During the first six months of this 
enterprise no record of patients was kept. From 
June 1, 1863, to June 1, 1867, however, 18,600 
persons were registered, with an average extraction ` 
of two and a fraction teeth per patient. 

In 1866, branches of the association were 
opened in Philadelphia, Baltimore, St. Louis, 
Cincinnati, Brooklyn, and Boston. Some of these 
associations are still in existence. 

There have been but few men specializing 
in the extraction of teeth since 1863, but 
within the last fifteen years quite a number 
have taken up this speciality, so that to-day we 
have extracting specialists.in all large cities of 
America. 

In order that we might secure accurate data in 
regard to the extent to which nitrous oxide is 
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being used by specialists in extracting teeth, and 
further for the purpose of establishing reliable 
statistics, I recently addressed a series of questions 
to over 150 extracting specialists in the United 
States and Canada, and beg here to give the 
answers to such inquiries : 


Q. To what extent do you employ nitrous oxide 
in your extracting operations ? 

A. Averages from 95 to 98 per cent. 

Q. Do you administer the nitrous oxide alone 
to induce ansesthesia ? 

A. Fifty per cent. said yes. 

Q. Do you induce anæsthesia with nitrous oxide 
and air ? 

A. Fifty per cent. said yes. 

Q. Do you induce anæsthesia with nitrous oxide 
and oxygen ? 

A. Fifty per cent. said yes. 

Q. Do you employ the face inhaler alone ? 

A. One-third do. 

Q. Do you employ the face inhaler to induce 
anæsthesia, and continue anæsthesia by means of 
the nasal inhaler ? 

A. One-third do. 

Q. Do you employ the nasal inhaler to induce 
anæsthesia ? 

A. About forty per cent. do. 

Q. Do you continue anzsthesia to the com- 
pletion of the operation with the nasal inhaler ? 

4. Yes. 

. Q. Do you supplement the nitrous oxide with 
ether ? 

A. Very rarely. 


Q. Do you supplement the nitrous oxide with 


chloroform ? 

A. No. 

Q. Do you supplement the nitrous oxide with 
somnoform ? 

A. No. 

Q. What percentage of nausea do you have 
following momentary operations with nitrous 
oxide alone ? 

4. About two per cent. 

Q. What percentage of nausea do you have 
following momentary operations with nitrous oxide 
and air ? 

A. About three per cent. 

Q. What percentage of nausea do you have 
following momentary operations with nitrous oxide 
and oxygen ? 

A. About two per cent. 

Q. What percentage of nausea do you have 
with nitrous oxide and air in prolonged operations 
of extraction ? 

A. About five per cent. 

Q. What percentage of nausea do you have with 
nitrous oxide and oxygen in prolonged operations 
of extraction ? 

4. About five per cent, 
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Q. Have you had any cases of temporary 
insanity following anæsthesia ? If so, how 
many ? 

A. Nine cases reported, one case being cocaine 
user, two cases being alcoholics. 

Q. Have you had any case that remained 
unconscious unduly long after the discontinuance 
of the anæsthetic? If so, how long did they 
remain unconscious ? 

A. About twenty cases from five to ten minutes 
— wo cases reported of one half-hour—one case 
of an hour—and one case of three hours. 

Q. How many times have you administered 
nitrous oxide alone ? 

A. 'Total, 938,924. 

Q. How many times have you administered 
nitrous oxide with air ? 

A. Total, 32,172. 

Q. How many times have you administered 
nitrous oxide with oxygen ? 

A. Total, 190,724. 

Q. Have you had any fatalities ? 
many ? 

A. Total, two cases. 

Q. Do you use local anzsthesia and to what 
extent as compared with the nitrous oxide, either 
alone or in combination with air or oxygen ? 

A. About two and one-half per cent. 

Q. What local anæsthetic do you employ ? 

A. Majority use novocaine. 

Q. What are your objections to the use of 
nitrous oxide either alone, with air, or with oxygen, 
in the extraction operation ? 

A. All objected to nitrous oxide alone, because 
of the shortness of available anæsthesia. No 
objections to nitrous oxide and oxygen. 


If so, how 


The low mortality rate as shown above is almost 
unbelievable and can only be accounted for from 
the fact that all of these specialists were fairly 
experienced in the handling of nitrous oxide as 
the anæsthetic for short operations. 

There have been some fatal cases in America 
due to nitrous oxide. "These fatalities have taken 
place in dental offices where the administrator had 
but little experience. I have been able to obtain 
the details in but three of these cases. 

I wish to impress upon the minds of all the 
fact that continued cyanosis is a great element of 
danger. The fact that a large number of men are 
continuing anæsthesia to the completion of the 
extraction operation, regardless of the time con- 
sumed, is bound to greatly increase the rate of 
mortality unless the anæsthesia be void of 
asphyxial manifestations. Momentary asphyxia 
has been proven to be comparatively safe ; pro- 
longed asphyxia is alarmingly dangerous. 

Use of Pure Oxygen. Dr. Horace Andrews, of 
Chicago, in 1868, was the first to call attention to 
the fact that better anæsthesia could be obtained 
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when using pure oxygen with nitrous oxide in 
place of the atmospheric air. 

It is necessary to administer nitrous oxide from 
80 to 90 per cent. pure in order that the blood 
may become sufficiently saturated to produce 
the anæsthetic state. This being true, there is 
not enough oxygen available from the atmosphere, 
in the majority of cases, to make nitrous oxide 
respirable, owing to the large percentage of 
nitrogen in the atmosphere. The average patient, 
for example, will require eighty-eight parts of 
nitrous oxide to produce a satisfactory anæsthesia, 
which will leave twelve parts of atmospheric air. 
As the air contains but about one-fifth of oxygen 
there would be only about two and two-fifths 
parts of oxygen available. Nitrous oxide is not 
continuously respirable with less than twelve 
parts of pure oxygen. 

Another very essential principle involved in 
the scientific administration of nitrous oxide and 
oxygen is the maintenance of a definite and even 
flow of both the nitrous oxide and oxygen. I 
have called attention to the necessity of precision 
and accuracy of dosage many times, as I consider 
such to be the most essential points in producing 
and maintaining a safe and satisfactory anæsthesia. 

With a definite, even flow of the gases, it is 
comparatively easy to anæsthetize successfully the 
majority of patients. When the anesthetic ten- 
sion in the blood and other tissues in the body has 
been established and the proper proportions of 
the nitrous oxide and oxygen arrived at that will 
control the individual case, it will not be necessary 
to change the proportions of the gases to any 
great extent throughout any extracting operation. 

Technique of Administration. Y wil now give 
you the technique of administering nitrous oxide 
and oxygen for the extraction of a large number 
of teeth. This technique, I think, is rapidly 
becoming universally adopted in America. 

The patient should be prepared in that he 
should not have had solid food for at least five or 
six hours before the anæsthetic is administered. 
If only a few teeth are to be removed this. does 
not apply. The bladder should be emptied, 
otherwise embarrassing conditions are sure to 
arise. Tight collars should be removed, and 
neck-bands loosened. The confidence of the 
patient should, of course, be gained, the in- 
fluence beginning as soon as the patient meets 
the assistant. 

The patient should take a comfortable position 
in the chair. The head should be held in a 
straight line with the body, care being taken not 
to put it too far back or too far forward. Either 
position will tend to obstruct respiration. The 
nasal inhaler is used in all these operations unless 
there be complete nasal obstruction, in which 
event it will be necessary to place the nasal 
inhaler over the mouth until anæsthesia has been 
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established. Then place it over the nose and you 
will be able to force a sufficient volume of gas 
through the nose to continue the narcosis. You 
may be aided greatly by the use of surgical 
sponges in the mouth. Having the patient in the 
proper position in the chair, the nasal inhaler is 
adjusted over the nose, using the thumbs to 
spread the lower part of the rubber hood in order 
to prevent the partial obstruction of the nasal 
passage. The nitrous oxide is allowed to flow at 
the rate of about 150 gallons per hour. The 
patient is instructed to take rather long but not 
too deep inhalations. At the same time the 
oxygen is allowed to flow at the rate of about 
15 gallons per hour. The oxygen bag should have 
been filled before the administration commenced. 
It will be necessary, as a rule, to increase the 
amount of oxygen, after the first three or four 
inhalations, to about 20 gallons per hour, as the 
conditions of the patient may indicate. 

- The patient will pass into the anzesthetic state 
in from one to two minutes. The mouth prop is 
inserted after the adjustment of the inhaler. The 
mouth now being open, the patient is instructed 
to breathe through the nose, relax, and go to 
sleep. 

If mouth-breathing be noticed and persisted in 
after being told to breathe properly, place at once 
a piece of rubber over the mouth, which will 
compel proper breathing, carrying the patient to 
the required depth of anæsthesia. Now remove 
the rubber from the mouth. Should the patient 
then commence to breathe through the mouth, 
the exhalation valve on the inhaler should be 
closed and the nitrous oxide and oxygen forced 
more rapidly. The inhaler is held firmly over the 
nose and the gases forced through the nasal 
passages under sufficient pressure to exclude the 
atmospheric air. The patient is then compelled 
to receive the gases into the lungs, even though 
he be inhaling and exhaling through the mouth. 
This is known as pharangeal-insufflation anzsthesia. 
Less oxygen may be necessary under these condi- 
tions than would be the case if the patient breathed 
continuously through the nose, because a certain 
amount of air gains entrance. 

The mouth-breathing can be controlled to a 
certain extent by using surgical sponges. These 
sponges are used for taking care of the blood. One 
or more may be packed in the back of the mouth, 
thus compelling, to a certain extent, nasal breath- 
ing. I have found these to be a great help in 
work of this kind. 'They also serve another 
purpose, which is of great advantage and safety ; 
that is, they prevent the flow of blood into the 
throat, and also prevent the accidental entrance 
of a tooth into the throat. A few of such accidents 
have been reported with very serious results. 
Care must be taken not to pack them too far back, 
beeause they will shut off the opening into the 
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nostrils, and the patient will, therefore, not 
receive the gases. This will cause complete 
obstruction in breathing as well. 

By continually forcing the nitrous oxide and 
controlling the asphyxial manifestations with the 
oxygen, the patient can be successfully kept 
under the anæsthetic as long as may be required 
to accomplish the work well. Should the patient 
continue to breathe through the nose and not 
through the mouth, it will not be necessary to 
allow the nitrous oxide to flow faster than about 
150 gallons per hour and the oxygen 20 to 25 
gallons per hour. In the majority of cases these 
proportions will carry the patients along in a 
quiet anesthesia. Unfortunately, however, cases 
wil be met with when one's resources will be 
taxed to the utmost in order to anæsthetize the 
patients successfully. 

You will have patients, perhaps, who have 
extremely nervous temperaments and are very 
much frightened. It is a peculiar fact that even 
the average patient is much more frightened when 
he sits down in the dental chair to have a tooth 
extracted than he is when he comes to the operat- 
ing-room for an operation. He-has not had the 
preliminary preparation that he should receive 
before the operation, and he is, therefore, in a 
higher state of nervous tension. 

The alcoholic, the strong vigorous man, the 
excessive smoker, are one and all hard to anæs- 
thetize with nitrous oxide and oxygen. It is out 
of the question to obtain a quiet, profound 
anæsthesia in such cases. These cases can, how- 
ever, be anæsthetized successfully, and all dental 
extractions can be done painlessly without pre- 
liminary narcotics, if attention be paid to every 
detail and sufficient time be taken to put them 
well under. All atmospheric air must be elimi- 
nated, and a rather small amount of oxygen used 
at first, just enough to prevent asphyxial spasms 
of the muscles, etc. It is impossible to induce 
anæsthesia in these cases if the patient be kept in 
a pink condition, for more or less cyanosis is 
essential during the induction, but as a rule this 
may be cleared up to a considerable extent as 
anæsthesia progresses. It is not unusual to 
consume from three to four minutes in putting 
such patients under. Mouth-breathing must be 
guarded against, not only during the induction, 
but also during the work in the mouth. 

It is necessary to have an assistant trained in 
this work, for it is out of the question for a man 
to expect to administer the anæsthetic and do the 
operating work at the same time. Analgesia, but 
not anesthesia, may be controlled without an 
assistant. 

The inhaler should be so held that perfect 
coaptation is secured at all times. The assistant 
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may control the proportions of the gases as 
instructed by the operator. 

No word should be spoken during the induction 
of anæsthesia excepting when directed to the 
patient. The only person to talk at this time 
should be the operator. What he says should 
depend upon the temperament of the patient, 
since he is anxious at this time for encouragement 
and assurance. 

Tell him to breathe naturally, but not too 
deeply ; to relax and try to go to sleep. Assure 
him that it is not unpleasant or dangerous and 
that he will feel nothing. Assure him you will 
wateh him closely and everything will be all 
right. Your patient will probably be unconscious 
within fifteen or twenty seconds, so you do not 
have to keep this talk up very long. If he resist 
at all, be firm with him and impress upon him the 
faet that he is only adding to his own discomfort. 
Do not force an adult to take the anæsthetic if 
he will not do as you tell him. It is far better to 
dismiss him. Tell him you will gladly administer 
the anæsthetic when he has made up his mind to 
come in and do as you say. He will return at 
some later time and give you no trouble. 

The laws of most countries are very strict in 
this matter, and you dare not hold an adult 
patient and force him to take the anæsthetic. 
However, if he be under the anæsthetic to the 
extent that he does not have control of his mental 
faculties and then resist, you are at liberty to 
hold and put him under. A child, however, who 
has been brought by its parent or guardian may 
be forcibly held, but not an adult of sound mind. 

It is always best to have friends of the patient 
out of the room when administering the anesthetic, 
because they cannot help any, but can be of great 
hindrance. At times they require more assurance 
and attention than the patient himself, and it is 
not fair to the patient to have the operator's 
attention diverted from him and the work in 
hand. If the friend be permitted to remain, you 
will have, as a rule, a perfectly satisfied patient 
but a horrified friend, as he will be loud in his 
denunciations of it, as the patient, will be in his 
appreciation of it. Therefore, if you wish to have 
success, a satisfied patient, and favourable com- 
ment, keep the friends out of the operating-room. 

Nitrous oxide gas has been the anæsthetic of 
choice for the extraction operation since its 
discovery. It is being used to-day to a greater 
extent than ever before, because, first, the dan- 
gers of nitrous oxide are technical only, while the 
dangers from all other anæsthetic agents are patho- 
logical as well as technical, and secondly, because 
of the greatly improved apparatus, perfected tech- 
nique, and inereased knowledge and experience 
that has been gained in the last sixty years. 
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GAS AND OXYGEN ANALGESIA FOR CONSERVATIVE 
OPERATIONS | | i 


By THOMAS B. HARTZELL, M.D., D.M.D. 


Ir were bootless to spend the valuable time 
of this body to recount the story of anæsthesia, 
interesting as that story might be. Therefore the 
writer of this report will evidence his appreciation 
of the great honour conferred upon him by this 
organization by being brief and direct. 

When, in 1844, Horace Wells first intentionally 
used nitrous oxide to produce analgesia, he opened 
a door to the prisoners of pain, and by that opened 
door countless thousands have escaped the thrall- 
dom of suffering. It is meet, therefore, that a 
grateful people should have erected a memorial 
in his honour in the city of Boston, which city 
was the scene of his labours. To-day I reverently 
do him honour and regret his untimely death, 
for his life was untainted by commercialism, and 
he sadly surrendered that life because he could not 
convince the world of his great discovery. 

After his death, nitrous oxide anæsthesia was 
little used until 1868, when, through the efforts of 
Dr. Evans, the Dental Hospital of London * issued 
a report so favourable that this means of anæs- 
thetization was at once adopted by the dental 
world and has since maintained the first place 
among our anæsthetics. At the present time 
nitrous oxide and oxygen is used in all American 
hospitals, both to induce anæsthesia of itself, and 
as a preliminary to ether anæsthesia. 

In some of our great surgical clinics, nitrous 
oxide and oxygen has almost supplanted other 
anæsthetics. A notable example of its use is 
that of the great surgical clinic of George W. Crile, 
of Lakeside Hospital, in the city of Cleveland, 
Ohio. 

As our respect for life and safety has increased, 
we have studied more and more to develop the 
technique of nitrous oxide and oxygen control and 
administration, so that in America, at least, dental 
literature is replete with descriptions of apparatus 
and the most advanced methods of obtaining the 
desired results in' anæsthesia and analgesia. And 
though the value of nitrous oxide was early recog- 
nized, it is but recently that many have become 
sufficiently expert in its use to obtain satisfactory 
results in prolonged administrations. 

In the past the difficulties were due to the fact 
that the matter of proportioning the gases had 

* Hewitt's ‘ Anæsthesia.”? 


not been reduced to an exact science, the propor- 
tioning feature being so crude that it required the 
entire attention of the anæsthetist to observe the 
symptoms of the patient and manipulate the ap- 
paratus, making it a practical impossibility for 
the operator to give his own anæsthetic for other 
than short operations ; and even then it was next 
to impossible to maintain an even anæsthesia for 
any considerable period of time. | 
The adoption of nitrous oxide and oxygen by 
the profession generally has been retarded by the 
fact that our apparatus has not sufficiently con- 
trolled the gases to enable the average practitioner 
always to obtain the best results. As improve- 
ments in apparatus have been made from time to 
time, the use of these gases has become more 
general, and the present-day appliances for con- 
trolling them are so perfect that any one with a 
reasonable amount of application can use them 
successfully. In other words, the machine now 
does the maximum portion of the work ; it only 
remains for the anæsthetist to familiarize himself 
with the symptoms of analgesia and the handling 
of patients in the anæsthetic state. Rapid strides 
have recently been made in the way of improved 
apparatus for controlling the gases, and the general 
adoption of this anæsthetic has been in proportion 
to the improvements made in the apparatus for its 
administration. The near approach to perfection 
that has been attained in these modern appliances 
has resulted in the more general use of these agents 
by surgeons for all types of surgical procedure. 
The increasing use of nitrous oxide in America 
received a forward impulse in January 1911, 
when Dr. J. A. Heidbrink of Minneapolis suggested 
the use of a gas-pressure regulator for reducing and 
controlling the high tension under which the gases 
flow from the metal containers into which they 
are compressed. Nitrous oxide, under high 
pressure, is a liquid, and expands unevenly or 
spasmodically so that it is almost impossible to ob- 
tain an even flow directly from the tank for any 
great length of time. "The advantage of the pres- 
sure regulator proved so great that nearly all 
manufacturers made it a part of their apparatus. 
This was a long step in the right direction, because 
successful results in anæsthesia and analgesia 
depend upon the ability to deliver to the patient 
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an even flow of known quantity of the combined 
gases, mixed in definitely known percentages. 
Perfection has been more or less nearly approached 
by the different types of apparatus, of which there 
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from the metal container, or by pressure of the 
hand upon the bag containing the gas desired. An 
important adjunct of this type was the nasal in- 
haler. This, while it excluded the atmospheric air, 
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are several now in use. Let us for a few moments 
review some of the older anæsthetizing devices. 
First, there was the type that has little or no 
control, requiring the operator to depend entirely 
upon his own skill to proportion the gases and 
depending on admixture of atmospheric air for 
oxygen supply, a manifestly uncertain method 
which has served its turn and has been cast aside. 
In this oldest type of device, nitrous oxide was 
discharged from the metal container into a large 
silk bag and was conveyed to the patient through 
a rubber tube and inhaling mask made to cover 
both nose and mouth, the mask being furnished 
with an exhaling valve so that the patient could 
not re-breathe the exhaled gases. By this method 
with this type of apparatus and control, deep 
anesthesia occurred in thirty to sixty seconds, but 
was exceedingly difficult to maintain for dental 
operations, because of the lack of the ability to 
control and maintain dosage and also because the 
mask had to be removed to permit operating in 
the mouth. (See Fig. 1.) 

‘Second, came the type which has the gas under 
partial restraint, suggested by Teter of Cleveland. 
The gases were discharged from their metal con- 
tainers into two rubber bags and proportioned to 
the patient by the pressure of the gas flowing 


allowed of the substitution of oxygen from the 
container. 

With this type of apparatus, it was possible for 
a skilful anæsthetist to maintain a continuous 
anesthesia. (See Fig. 2.) This method became 
quite popular in the United States. 

About the same period we were given the air and 
nitrous oxide inhaler for continuous administra- 
tion, the gas being discharged into a large metal 
container and kept as nearly as possible under a 
pressure of one hundred pounds to the square inch. 
To ensure a steady flowage of gas to the patient, 
it was provided with a steam gauge to register the 
pressure of gas in the container. It was also 
furnished with a flowage gauge to indicate, by a 
registering needle, tbe steadiness of flow of gas to 
the patient. Atmospheric air was admitted 
through an intake valve in the inhaler. By careful 
watching and adjustment of this valve so that just 
the right amount of air was admitted, analgesia 
could be obtained or a continuous anæsthesia 
maintained. The writer added to this device an 
oxygen container and a mixing chamber for the 
gases. (See Fig. 3.) This device was in 
more or less successful use in the private practice 
of the writer and the public clinic of the college 
of dentistry of the University of Minnesota, but 
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is now superseded by the vastly more accurate 
and perfect method of Heidbrink, which has made 
possible the standardization of both administration 
and dosage of oxygen and nitrous oxide for either 

analgesia or anæsthesia. In this connexion 
` should be mentioned the method of self-administra- 
tion suggested by Guedel and used by him in 
obstetrical procedures. While the method may 
be safe for brief periods, the author cannot recom- 
mend it for continued analgesia, nitrous oxide 
being safe only when combined with a sufficient 
amount of oxygen to bathe the respiratory centre 
normally. (See Fig. 4.) 

Third, came the perfected type, which, as stated, 
delivers to the patient an even flow of known 
quantity of the mixed gases in definitely known 
percentages. The writer believes he is warranted 
in saying that the recent marked advancement in 
analgesia in America was inspired and made 
possible by the efforts of Dr. Heidbrink. By 
analgesia, the writer means a condition or state 
of being in which pain-producing stimuli are in- 
hibited without loss of consciousness, a state in 
which the patient knows what is going on about 
him and can even aid the operator by changing 
his position, turning toward the light, bending 
forward, expectorating, etc. While other im- 
proved appliances have much that is meritorious, 
this is the one that meets all the requirements 
in that it delivers to the patient an even flow of 
known quantity of the combined gases, mixed in 
definitely known percentages. This apparatus 
goes a step further and shows at all times, by 
flowage indicators, the slightest variation in the 
gas percentages by markings on dials. Its gas- 
pressure regulators can be set to produce analgesia 
or anæsthesia as desired, and it is only in excep- 
tional cases that the machine, once adjusted for 
a given purpose, requires further attention from 
the operator. There is but one small bag from 
which the gases are breathed. Indeed, if it were 
not for the advantage of re-breathing, one would 
not need a bag at all, the regulation of the flow is 
so accurate. The small size and compactness of 
the inhaling apparatus makes it easily capable of 
sterilization by boiling. (See Fig. 5.) 

The creator of this type of anesthetic device 
takes advantage of our present knowledge regard- 
ing the stimulating properties of carbon-dioxide in 
the physiology of respiration, and provides for the 
conservation of that gas to the end that it may be 
re-breathed, thus saving both nitrous oxide and 
oxygen, and at the same time strengthening and 
maintaining the respiratory movement. 

Haldane, whose work on the physiology of 
respiration has attracted world-wide attention, 
tells us that even a slight increase in the percentage 
of carbon dioxide in the air causes an increase first 
in the depth and later in the rhythm of respiration. 
The following is an epitome of his conclusions re- 
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garding this matter: “ When the subject was 
breathing an air charged with varying percentages 
of carbon dioxide, a rise of carbon dioxide of 2 per 
cent. increased the depth of respiration by 30 per 
cent., and the total alveolar ventilation by 50 per 
cent. A rise of 3 per cent. of carbon dioxide 
increased the total ventilation of alveoli 126 per 
cent., while an increase of carbon dioxide of 6 per 
cent. increased the depth of respiration 272 per 
cent. and the total alveolar ventilation 757 per 
cent.”* Selig, of St. Louis, introduced carbon 
dioxide directly into the veins and noted a marked 
increase in depth and rhythm of respiration. 
Lyon has noted a marked increase in both depth 
and rhythm of respiration as a result of re-breathing 
atmospheric air, while the writer has noted the 
same beneficial result in re-breathing oxygen and 
nitrous oxide, which is followed by no untoward 
results of any sort. These conclusions regarding 
re-breathing have recently been confirmed by 
Henderson in the Journal of the American Medical 
Association, April 11, 1914. 

It is the belief of the writer, borne out by a 
considerable experience, that re-breathing is a 
distinct advantage, first, because the increased 
percentage of carbon dioxide deepens and 
strengthens respiration, second, because it en- 
hances the anæsthetic actions of the gases and is 
also an economy. 'The amount of re-breathing 
depends on the end to be gained. Whereas for 
purposes of analgesia full breathing demands 
three gallons of gas per minute, re-breathing 
demands but one and a fifth gallon. This, how- 
ever, leads me to the question of dosage, which 
has become more accurate as control of the gases 
has become more perfect. 

The gas-pressure regulators absolutely control 
and equalize the flow of the gases and are so deli- 
cately adjusted that even the variations of ounces 
of pressure by the gases are indicated and con- 
trolled and compensated by the regulators. Thus 
we are enabled successfully to standardize dosage 
so that the proper dose of nitrous oxide and oxygen 
is now under far more perfect control than is the 
dose of chloroform or ether. For analgesia we may 
safely state that in all cases where the tidal air in 
normal breathing is 500 CC., and re-breathing is 
practised—and it should be practised for reasons 
above stated—the gas proportions should be, 
oxygen 20 per cent., nitrous oxide 80 per cent., and 
the dose or rate of flow one and one-fifth gallon per 
minute. For anesthesia, on the other hand, the 
proportions should be 6 or 8 per cent. oxygen to 
92 or 94 per cent. nitrous oxide, the rate of flow 
three gallons per minute. If the flow of gas is cut 
down for the purpose of re-breathing, the oxygen 
percentage should be proportionately increased. 
For example, if a three-gallon flow containing 
6 per cent. oxygen is cut to one and a half gallon, 

* Starling's “ Physiology.” 
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then the oxygen should be doubled; that is, 12 
per cent. oxygen instead of 6 per cent. should be 
administered to the end that the respiratory centre 
may at all times be sufliciently supplied with 
oxygen. Herein lies the real secret of success. 
This type of device electrically warms the inspired 
gases, if so desired, and also enables one to ad- 
minister ether by the drop method in combination 
with gas, when such a combination is advisable, 
which is, however, seldom necessary. In perform- 
ing operations requiring exclusion of moisture 
during analgesia, the operator should apply the 
rubber dam, at the same time removing all saliva 
possible by means of the saliva ejector. Under 
the conditions just outlined, great care should be 
taken not to carry the analgesia into the. anzs- 
thetic stage, because it at once robs the operator 
of the assistance of the patient in maintaining 
a proper position for speedy and successful 
work. 

With such adequate apparatus, there is no diffi- 
culty in either producing or maintaining analgesia. 
The only difficulty which confronts the operator is 
the handling of patients in the analgesic state. 
In this undertaking, tact and the ability to inspire 
confidence are the two factors that make for suc- 
cess. The average patient will co-operate with the 
anesthetist if properly instructed. Therefore, in 
commencing anæsthetization, it should be ex- 
plained to the patient that he will not lose con- 
sciousness if only analgesia is desired, and that he 
will be cognizant of the operation, but will suffer 
no pain. He should be requested to inform the 
operator should he experience any discomfort, 
stating to him that if it is experienced, the operator 
will carry the analgesia to a point where pain is 
entirely eliminated. In this manner the patient’s 
confidence may be gained, thus greatly minimizing 
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the fear of pain, which very often persists in the 
mind of the patient when pain itself does not exist. 
Under these conditions the average patient will 
remain calm; however, those with hysterical 
tendencies may be demonstrative to the point of 
rendering the operation impossible without carry- 
ing them into the anzesthetic stage. To this there 
can be no objection, as anæsthesia is as easily . 
produced and maintained as analgesia, when once 
the anæsthetist has become famillar. with anæs- 
thetic symptoms. ` ud 

In analgesia; if the anæsthetic agent has taken 
effect at all; its tendency is to lessen the sensation 


- of pain; and so, even though the operation is 


commenced before ideal analgesia has been pro- 
duced, all pain will be diminished—to what extent 
it will be diminished will depend upon how far 
the anesthesia has progressed—up to the point 
where there'is complete absence of sensation. If 
the operation has been painless, nothing is left 
to be desired, and even though ideal anæsthesia 
has not- been produced, the patient has been 
rendered a service in proportion to the diminution 
of pain.  Comparatively few subjects fail of 
ideal analgesia with the perfect method we now 
possess. - 

Either analgesia or anæsthesia may be prolonged 
indefinitely with safety, provided the gas is under 
such perfect control that the patient can at no time 
inspire more than just enough to maintain the 
desired state; and with correct apparatus, 
practically all patients may be successfully 
anæsthetized partially or wholly for operations 
of any character. 

Painless dentistry, so long derided by the public, 
is now an incontrovertible fact. The time has 
passed when humorists are justified in directing 
their witticisms at this ancient target. 


REFERAT ÜBER 
DIE LOKALE ANAESTHESIE IN DER ZAHNHEILKÜNDE 


Von Pror. Dr. GUIDO FISCHER, MARBURG * 


MEINE HERREN! Es ist eine der edelsten und 
schönsten Aufgaben des Arztes, die Schmerzen 
seiner Patienten zu lindern ; es ist darum erklärlich, 
dass zu allen Zeiten das Gebiet der Betäubung, 
sei es die Narkose oder die lokale Anaesthesie in 
der Heilkunde eine liebevolle Pflege fand. Mit 
wechselndem Glück je nach dem Stande der 
Wissenschaft haben diese beiden Methoden um 
den Vorrang gekämpft. Die Narkose blieb lange 
Jahrhunderte hindurch Siegerin, bis in neuester 
Zeit die Entdeckung der gefahrlosen Kokainersatz- 
präparate und des Nebennierenextraktes einen 


gewaltigen Umschwung zu Gunsten der Lokal- 
anaesthesie herbeiführten. Und für die Zahnheil- 
kunde nahm diese Entdeckung grösstes Interesse 
in Anspruch, da gerade für diese Disziplin die 
Narkose als ein besonderes Uebel empfunden 
werden musste, ein gefahrvoller Weg, der in der 
Mehrzahl der Fälle der Bedentung' des Eingriffes 
keineswegs entsprach. Es muss darum als ein 
Segen für die leidende Menschheit betrachtet 
werden, wenn wir in der Lage sind, ohne Gefahr 
für das Leben des Patienten mit sicherer Hand die 
Sensibilität auszuschalten ! Dass wir heute eine 
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grosse Vollkommenheit auf diesem Gebiete erzielt 
haben, hoffe ich Ihnen theoretisch, vor allem aber 
praktisch vor Augen führen zu kónnen. 

Als im Jahre 1884 der Schweizer Chirurg Koller 
in Heidelberg zum ersten Male die hohe anaesthe- 
sierende Kraft des Kokains zeigte, nahm in 
Begeisterung der grossen Errungenschaft die 
Lokale Anaesthesie einen raschen Siegeslauf in 
allen Ländern. Die einzelnen medizinischen Diszi- 
plinen suchten die Vorteile für sich nutzbar zu 
machen, und auch die Zahnheilkunde ergriff, wenn 
auch zögernd, die Methode. Aber die Erfahrungen 
waren noch zu jung und die Eigenschaften des 
Kokains zu wenig erforscht, und sehr bald 
wurden schwere Vergiftungsfälle nach Kokain- 
injektionen, selbst Todesfälle bekannt. Eskamen 
schwere Schicksalsschläge für die Lokalanaesthesie, 
die natürlich unter dem Eindruck einer grossen 
Reihe von Misserfolgen wieder gemieden wurde, 
während die Narkose mehr und mehr ausgebaut 
werden konnte. Wenn auch die Kokainlösungen 
durch Verdünnung weniger giftig erschienen, so 
fanden sie doch erst sehr spät wieder grössere 
Verbreitung. 

Erst die Entdeckung der Nebennierenpräparate 
war es, die einen Wendepunkt in der Geschichte 
der Lokalanaesthesie herbeiführte. Im Jahre 
1901 gelang es Takamine und Aldrich unabhängig 
voneinander, eine wirksame Substanz aus der 
Nebenniere (von: Hammeln und Rindern) herzu- 


stellen und in Krystallinischer Form zu gewinnen. ` 


Es ist das Adrenalin oder das in Deutschland 
hergestellte gleiche Produkt das Suprarenin. Die 
gewaltige Bedeutung dieses Mittels erkannte der 
bekannte Chirurg Braun sehr bald und nahm es 
für die Lokalanaesthesie auf. Er kam so zu der 
glücklichen Kombination eines Anaesthetikums 
mit dem Nebennierenpräparat, die nun den 
Siegeszug der lokalen Anaesthesie einleitete und 
die Methode zu einer ungeahnten Vollkommenheit 
brachte. Die auffallendste Wirkung des Adrena- 
lins besteht bekanntlich in einer vorübergehenden 
Erhöhung des Blutdruckes. Minimale Dosen, z. 
B. Lösungen einer Konzentration von 1 : 100 000, 
sind noch imstande, die Wirkung auf das Gefäss- 
system zum Ausdruck zu bringen. Neben der 
erhöhten Herztätigkeit werden Arterien und 
Capillaren zur. Kontraktion gebracht, bei lokaler 
Injektion in sehr erhöhtem Masse. So fand Pal, 
dass nach subkutaner Injektion sich beim Igel dic 
Stacheln in die Höhe richten oder bei Katzen 
sich die Haare stráuben. In grossen Dosen wirkt 
das Mittel als schweres Gift und führt unter 
làhmungsartigen Erscheinungen zum Tode. Seine 
Hauptbedeutung liegt für uns vor allem darin, 
dass es bei subkutener Injektion die Kontraktion 
der zahlreichen Gefässe im Injektionsgebiet her- 
beiführt. Dadurch wird die  Resorption des 
Anaesthetikums ausserordentlich erschwert, mithin 
seine Wirksamkeit an Ort und Stelle voll zur 
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Entfaltung gebracht, die Anaesthesie gesichert. 
Durch die erschwerte Resorption wird ferner auch 
die Giftwirkung der Anaesthetika dem gesamten 
Organismus gegenüber erheblich vermindert. Wir 
sehen also durch das Adrenalin eine Reihe wich- 
tiger Erscheinungen auftreten, die, wie Braun 
sehr richtig sagt, es erst ermöglicht haben, dass 
die Lokalanaesthesie so bedeutende Fortschritte 
machen konnte. 

Kein Wunder, dass mit dem Aufschwung 
der Lokalanaesthesie der leuchtende Stern der 
Narkose zu erblassen begann und heute für uns 
in der Zahnheilkunde nur noch sporadisch in 


dunklen schwer erreichbaren Krankheitsfällen 
zu strahlen pflegt, zum Segen der leidenden 
Menschheit. 


Kaum in einer Disziplin findet die lokale Anaes- 
thesie eine so vielseitige und dankbare Anwendung 
als in der Zahnheilkunde, wo es oft gilt an sich 
geringfügige aber sehr schmerzhafte Eingriffe 
auszuführen. Die Narkose ist noch heute, in 
welcher Form es auch sei, eine gewisse Gefahr für 
das Leben des Patienten. So nimmt man an, 
dass bei der gewiss präzise durchgeführten Misch- 
narkose noch immer auf 7558 Fälle, bei Chloroform 
auf 2953 Fälle ein Todesfall zu rechnen sei. Auf 
6013 Aethernarkosen hat die Statistik einen 
Todesfall berechnet. Demgegenüber sind die in 
Lokalanaesthesie ausgeführten Operationen heute 
nicht mehr als gefährlich anzusehen, voraus- 
gesetzt, dass der Operateur alle Bedingungen 
gewissenhaft zu erfüllen vermag, die an ihn gestellt 
werden müssen. Er soll über das von ihm ver- 
wandte Mittel, über den Zustand des Patienten 
und den vorliegenden Krankheitsfall orientiert sein 
und muss die Ausübung der Anaesthesie technisch 
vollendet beherrschen. Die Lokalanaesthesie bietet 
uns für zahlreiche auch weniger empfindbare 
Patienten erst die Möglichkeit, unter Ausschaltung 
der Schmerzreize gewissenhaft und radikal bis ins 
Gesunde vorzudringen, wir können rasch arbeiten 
und sind nicht abhängig von Zufälligkeiten, wie 
sie Erregungszustände des Patienten oder die 
Narkose mit sich bringen können. Die Anaesthesie 
ist dabei so tief und sicher, dass auch in hart- 
näckigen Fällen ein Resultat erzielt wird, ein 
Resultat, das nicht wie bei der Narkose durch 
üble Nachwirkungen erkauft wird, sondern das in 
der Regel einwandfrei ohne Folgeerscheinungen zu 
verlaufen pflegt. 

Mit welchen speziellen Mitteln erzielen wir nun 
ein derartig gutes Resultat ? Sie wissen, dass 
das Kokain das erste wirksame Anaesthetikum ge- 
wesen ist, welches wir kennen. Es ist noch heute 
im Gebrauch, hauptsächlich da, wo seine toxischen 
Eigenschaften nicht zur Entfaltung kommen 
können, z. B. zur oberflächlichen Touchierung 
der Schleimhäute, ete. Kokain ist einmal ein 
ausgesprochenes Protoplasmagift. Dann aber ist 
esimmer giftig für Nerven, Nieren und das Herz, 
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sodass Erkrankungen dieser Organe eine Kontra- 
indikation des Mittels abgeben. Von praktischer 
Bedeutung ist vor allem die Tatsache, dass 
Kokain auch in minimalem Konzentrationen 
tötlich wirken kann, während andererseits grosse 
Dosen ohne Nachteil vertragen werden. Seine 
Toxizität ist also individuell unberechenbar und 
deshalb für jeden einzelnen Fall mit Gefahr für 
das Leben oder die Gesundheit des Patienten 
verbunden. 

Dies alles sind Gründe, die gewiss das Bestreben 
rechtfertigen, sich nach Ersatzpräparaten eines so 
giftigen Anaesthetikums wie es das Kokain 
tatsächlich darstellt umzusehen. Von den zahl- 
reichen hierfür gebotenen Mitteln dürfte das Novo- 
kain der Höchster Farbwerke am meisten, den 
Bedingungen entsprechen, die wir an ein ideales 
Anaesthetikum stellen müssen. Dasselbe soll 
folgende Forderungen erfüllen : 

(1) es muss bei gleicher anaesthetischer Potenz 
weniger giftig sein als Kokain ; 

(2) es darf keine Gewebsschädigungen verur- 
sachen und soll reizlos resorbiert werden; 

(3) muss wasserlöslich und leicht sterilisierbar 
sein; 
(4) muss sich mit Nebennierenpräparaten kom- 
binieren lassen. 

Den genannten Bedingungen hat bis heute das 
Novokain am meisten entsprochen. 

Es ist ein in Wasser leicht lösliches Salz, das 
häufiger ohne Schaden gekocht und sterilisiert 
werden kann. Ohne Zusatz von Suprarenin ist das 
Novokain ein gutes aber flüchtiges Anaesthetikum, 
das die Wirkung des Kokains nicht zu erreichen 
vermag. Das ändert sich mit einem Schlage, 
wenn man der Lösung Suprarenin zusetzt. Jetzt 
entwickelt sich aus der Combination beider Salze 
eine so hochwertige tiefe anaesthesierende Potenz, 
dass diejenige des viel giftigeren Kokains noch 
übertroffen zu werden scheint. Und darin liegt 
der hohe Wert der Novokain-Suprareninlösung, 
dass sie bei geringer Giftigkeit eine intensive und 
nachhaltige Wirkung ergibt. Novokain wird 
durch Soda ausgefällt und unwirksam. Es ist 
deshalb erforderlich, alle mit der Lösung in 
Berührung kommenden Instrumentarien nur in 
kochendem destillierten Wasser zu desinfizieren 
und zu reinigen. Die Lösungen des Novokains 
sind siebenmal weniger giftig als die des Kokains, 
diesem gleichwirksam und können beliebig oft 
und lange sterilisiert werden. Man kann grosse 
Dosen einer 1 oder 1,5% Novokainlösung ver- 
wenden, ohne Schädigungen des Patienten fürchten 
zu müssen. Die grosse Chirurgie kennt Fälle wo 
mehr als 200 cbe 1%, Lösungen mit Suprarenin 
schadlos ertragen wurden. Man kann sogar reines 
Novokain in Substanz in Wunden oder auf 
Schleimhäute applizieren, ohne eine Intoxikation 
hervorzurufen. Novokain ist, wie Braun sagt “ ein 
ideales Anaesthetikum, welches überall das Kokain 
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nicht nur ersetzen kann, sondern auch wegen der 
Möglichkeit, viel grössere Mengen starkwirkender 
anaesthesierender Lösung ohne Schaden einzu- 
spritzen, die Sicherheit der örtlichen Anaesthe- 
sierung wesentlich erhöht hat." Und dazu 
kommt, dass der erwünschte Zusatz eines 
Nebennierenextraktes die Wirkung gerade des 
Novokains ganz erheblich erhöht und sicher stellt, 
ohne dass der Charakter der Lösung, ihre relative 
Ungiftigkeit, beeinträchtigt wird. 

An sich sind alle Nebennierenpräparate stark 
giftige Substanzen von ungeahnter Wirkungs- 
fähigkeit. Sie kommen deshalb nur in sehr grossen 
Verdünnungen, meist in Lösungen 1:1000 in 
Betracht. Derartige Lösungen werden widerum 
nur tropfenweise grösseren Mengen von Injektions- 
lösungen zugesetzt, in der Regel auf 1 cbe 
Novokainlósung 1 Tropfen Adrenalin 1 : 1000, 
sodass die wirklich verbrauchten Mengen des Mittels 
sehr seh? kleine etwa Konzentrationen 1 : 100 000 
sind. Trotzdem bemerken wir fast unmittelbar 
nach der Injektion eine erhöhte Herztätigkeit, 
gesteigerte Pulsfrequenz und bei grossen Dosen 
an schwächlichen, besonders herzkranken Personen 
auch Schwindel und Ohnmachtsanfälle, die aber 
stets rasch zu verschwinden pflegen. Für die 
Zahnheilkunde sind jedoch auch diese Fälle selten, 
da hier niemals grössere Quanten als etwa 20 cbm 
einer 2%, oder 30 cbm einer 1,5% Lösung in einer 
Sitzung verabreicht zu werden pflegen, der 5. 
Teil etwa von dem, was die grosse Chirurgie 
häufig anzuwenden gezwungen ist. 

Im Gegensatz zur reinen Novokainlösung ist 
die dünne Suprareninlösung, einmal ausgebrochen 
nicht oder nur sehr schwer haltbar. Licht, Luft 
und Temperatur nehmen sofort die Zersetzung des 
Präparates auf. Die anfänglich wasserhelle Flüs- 
sigkeit beginnt sich gelblich und später rötlich 
zu verfärben. In diesem zersetzten Zustande 
ist die Suprareninlösung von noch grösserer 
Giftigkeit und entfaltet neue unerwünschte Wirk- 
ungen, indem sie die rasche Resorption der einge- 
spritzten Lösung erschwert, bezw. hindert. 
(Oedeme). Im grösseren Dosen kann der zersetzte 
Nebennierenextrakt sogar zum Tode der Patienten 
führen. 

Diese hier erwähnten recht bedenklichen Wirk- 
ungen des Adrenalins sind mit einem Schlage 
verschwunden oder meist unterdrückt, sodass 
sie gefahrlos erscheinen, wenn man statt der 
wässrigen Suprareninlösung die Tablettendosierung 
vorzieht. Und wenn man ferner statt des Organ- 
präparates den synthetisch dargestellten Neben- 
nierenextrakt der Höchster Farbwerke, das Supr. 
synth. verwendet. Das Letztere ist auch haltbarer 
als die Organpräparate, weniger toxisch ohne die 
erwünschten Eigenschaften einzubüssen. In trock- 
ener Form (Tablette) ist das Suprar. synth. lange, 
vielleicht unbegrenzt, haltbar, in der Lösung aber 
nur kurze Zeit. Es ist ein Verdienst der Höchster 
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Farbwerke, dass sie die Novokain-Suprarenin- 
tabletten soweit vervollkommnet haben, dass heute 
mit Hilfe einer leichten Methode rasch und zuver- 
lässig eine frische sterile Injektionslósung vor den 
Augen des Patienten hergestellt werden kann. 

Die Hóchster Farbwerke liefern die Tabletten E, 
die auf je 1 cem Ringerlósung eine 2% Novokain- 
suprareninlósung, die Tabletten die in gleicher 
Weise eine 1,5% Lösung ergeben. 

Diese Tablettenlösung übertrifft auch bei weitem 
die Ampullenlösung, die bisher allgemein als Ideal- 
lösung gerühmt wurde. Die Ampullen stellen 
bekanntlich braune zugeschmolzene Gläschen von 
1-2 cem Inhalt dar, in denen sich die steril einge- 
schmolzene fertige Injektionslösung längere Zeit 
aufbewahren lassen soll. Man bricht den Hals des 
Fläschchens und kann unter gewissen Vorsichts- 
massregeln mit der sterilen Injektionskanüle den 
Inhalt aufsaugen und anwenden. Es hat sich nun 
im Laufe der letzten Jahre herausgestellt, dass die 
Ampullenlósung selbst unter sterilem Verschluss 
nicht längere Zeit einwandfrei haltbar bleibt. Das 
in flüssiger Form befindliche Suprarenin verändert 
sich sehr bald und damit der Chemismus, sowie die 
Wirksamkeit der Lósung. Ist aber die aus der 
Ampulle entnommene Lósung nicht wasserklar und 
hell, sondern getrübt und gelblich verfárbt — 
meist nach 10-14 Tagen tritt diese Verfärbung 
auf— so hat man eben eine wesentlich giftigere 
zersetzte Lösung vor sich, die andere Wirkungen 
und neue schädliche Begleiterscheinungen zeigt, 
eine Lösung, die den erhofften Erfolg in Frage 
stellt und damit die ganze Methode der Lokal- 
anaesthesie diskreditiert. Diese Gründe haupt- 
sächlich sind es, welche heute neben der Macht 
unserer Erfahrungen für die  Tablettenlósung 
plaidieren, da diese uns ein wirklich einwandfreies 
Resultat zu gewähren vermag. 

Von den beiden wichtigen Bestandteilen, Novo- 
cain und Suprarenin allein hängt jedoch die 
Güte der Lösung nicht ab ; es gehören noch eine 
Reihe anderen Faktoren dazu, die erst im Gesamt- 
bilde zu der isotonischen resorptionsfähigen Lösung 
führen. Denn wir können nur eine Lösung ge- 
brauchen, die in ihrer chemischen Zusammenset- 
zung physiologisch einwandfrei ist, die ohne 
Schaden die Gewebszellen passiert und reaktionslos 
wieder ausgeschieden wird. Wir können also nur 
Flüssigkeiten verwenden, welche annähernd den 
gleichen osmotischen Druck, den gleichen Gefrier- 
punkt besitzen, wie die Gewebssäfte des mensch- 
lichen Körpers. Da die örtlich anaesthesierenden 
Mittel zu Gewebsinjektionen aber in weit geringerer 
als ihrer physiologischen Konzentration Anwen- 
dung finden, muss durch Zusatz einer entspre- 
chenden Menge von Salzen, wie sie zum Aufbau 
der Zellen gehören, z. B. Kochsalz, die quellende 
gewebsschädigende Wirkung ihrer Lösungen be- 
seitigt werden. 

Spritzt man reines Wasser unter die Haut, so 
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treten Zell- und Gewebsstórungen in dem betreffen- 
den Gebiet ein. Das Wasser besitzt, wie wir 
wissen, Eigenschaften eines Protoplasmagiftes 
indem es die Struktur der Zellen zerstört. Setzt 
man aber dem Wasser Kochsalz in einer für die 
Zelle geeigneten Menge zu, so wird die schädliche 
Wirkung erheblich eingeschränkt und ganz aufge- 
hoben, wenn man eine Lösung injiziert, die ausser 
Kochsalz noch andere in Protoplasma und in der 
Gewebssäften physiologisch enthaltene Salze z.B 
Kal. chlor. und Kalc. chlor. besitzt. Vor allen: 
spielt de: Kalk eine besondere Rolle. So genügt 
eine Spur Calzium, um die Lebensfunktion der 
Leukozyten zu erhöhen, wie überhaupt die Kalk- 
salze für die Phagocytose und im Kampfe gegen 
die Infektionskrankheiten eine eminente Bedeu- 
tung besitzen. Wie wesentlich die Kalksalzwir- 
kung im Vergleich zum Kochsalz ausfällt, be- 
weisen folgende Versuche : 

(1) Legt man in eine reine Kochsalzlösung da: 
herausgeschnittene, zunächst in feuchtem Mediun 
lange Zeit weiter arbeitende Herz einer Schild- 
kröte, so hört es sofort auf zu schlagen. Die reine 
Natriumlösung wirkt demnach offenbar giftig auf 
das Herz. Setzt man der Lösung nur eine mini- 
male Spur Kalzium hinzu, so beginnt das Herz 
wieder zu schlagen. 

(2) Fügt man einer Kochsalzinfusion eine Spur 
Kalzium bei, so beginnt das kollabierende mensch- 
liche Herz fast momentan lebhafter zu arbeiten, 
der Blutdruck steigt stärker, als dies bei einer 
einfachen Kochsalzinfusion zu ermöglichen ist. 

(3) Auch bei Infektionskrankheiten spielt die 
Kalziumtherapie eine grosse Rolle, als Kalzium 
dem Heilserum beigefügt, auf die Funktion des 
Herzens und die weissen Blutkörperchen anregend 
wirkt. 

Hand in Hand mit diesen Ergebnissen geht 
das Resultat der Wiener Forscher Chiari und 
Januschke dass lösliche, neutrale Kalksalze eine 
auffallend entzündungswidrige Wirkung ent- 
falten. Nach Leo scheint es sicher, dass die 
Kalziumsalze im Organismus als Festigungsmittel 
dienen, dass speziell für die zur Fibrin- und 
Kaseingerinnung führenden enzymatischen Pro- 
zesse ihre Anwesenheit erforderlich ist. Die 
Wirkung der Kalksalze richtet sich nicht gegen 
die Entzündungserreger selbst, sondern sie dienen 
dazu, die Widerstandsfähigkeit der Gewebe gege- 
nüber dem Einfluss des Entzündungserregers zu 
festigen, ohne das krankmachende Agens selkst 
direkt zu beeinflussen. Bei Entzündungen der 
Schleimhäute, z. B. der Mundhöhle empfiehlt Leo 
mit 2%, Kalklösungen spülen zu lassen. 

Meine _ Erfahrungen mit Kalksalzzusatz zur 
Injektionslösung sind so glänzend ausgefallen. 
dass ich heute nicht mehr zur einfachen Kochsalz- 
basis zurückkehren möchte. Die Kalksalze, wie 
ich sie in der Ringerlösung seit 14 Jahren ständig 
benutze, bieten gemeinsam mit den übrigen 
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Salzen Kalium und Chlornatrium auch in kom- 
plizierten Fällen eine überraschend günstige 
Resorption, verbessern die Tiefenwirkung und 
tragen erheblich zur raschen und sicheren Heilung 
bei. In allen Fällen schwerer Resorption, wo 
früher Oedeme und Nachschmerzen aufzutreten 
pflegten, sind seit Benutzung der Kalksalzbasis die 
Begleiterscheinungen auf ein Minimum reduziert 
oder völlig’ geschwunden. Bei einfachen Injek- 
tionen. fehlten unangenehme Nach- und Neben- 
wirkungen ganz. 

Nach all dem Gesagten kann ich folgende 
zusammensetzung unserer Injektionslösung als die 
beste empfehlen : 


Novok. 2,0 

Natr. chlor. 0,5 

Cale. chlor. 0,04 

Kal. chlor. 0,02 

Aqu. dest. 100,0 

Suprar. synth. 1: 1000 0,002 


Von den in dieser Lösung befindlichen Körpern 
werden Novocain und Suprarenin in einer beson- 
deren Tablette E oder G trocken vorrätig gehalten, 
während die übrigen Salze in der Ringertablette 
vereinigt zum Aufbau einer Stammlösung benützt 
werden. Eine Schwierigkeit besteht noch darin, 
die Ringerlösung in einer Standflasche längere 
Zeit so aufzubewahren, dass sie trotz häufigen 
Abgiessens kleiner Quantitäten bis zum letzten 
Rest steril bleibt. Gewöhnliche Flaschen sind 
nicht zu gebrauchen, weil bei dem jedesmaligen 
Oeffnen der Flasche und Abgiessen von Lösung 
Bakterien von aussen her in die Lösung gelangen 
und hier in dem vorzüglichen Nährboden rasch zur 
Entwicklung schreiten. Ich habe deshalb eine 
Standflasche aus alkaliarmen Jenenser Glas kon- 
struiert. Diese gestattet den allmählichen Ver- 
brauch der Ringerlösung. Zur Herstellung der 
Injektionslösung verfährt man folgendermassen : 
In der kleinen Standflasche (50 cem) löst man 5 
Tabletten “ Ringer" in 50 ccm steril. destill. 
Wasser, schliesst die Flasche, verstoft die Seitenöff- 
nung mit einem Wattepfropf und kocht das ganze 
im Wasserbade 10 Minuten auf. Nach erfolgter 
Abkühlung ist die sterilisierte Ringerlösung ge- 
brauchsfertig. Man giesst aus der Standflasche 
so viel cem Ringerlösung in den kleinen Porzel- 
lantiegel von Höchst, als man zu haben wünscht. 
Gesetzt, es sind 3 cem Lösung erforderlich, so 


giesst man reichlich 3 cem Ringerlösung ab, 


bringt die Flüssigkeit über der Spiritusflamme zum 
Kochen und wirft nun auf je 1 cem Lösung. eine 
Tablette Novokain-Suprarenin in diese heisse 
Lösung, in diesem Falle also 3 Tabletten. Man 
kocht die Lösung nochmals kurz auf und zieht sie 
mit der inzwischen sterilisierten Injektionsspritze 
auf. Die Lösung ist wasserklar und wird noch 
warm sofort injiziert. Die Spritze selbst montiert 
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man am besten mit einer Platiniridiumkanüle ; 
für Schleimhautanaesthesien eine kurze 23 mm, 
für Leitungsanaesthesie 42 mm lange Kanüle, 
deren kurz zugespitztes Ende immer scharf 
gehalten werden muss. Die auf der Injektions- 
spritze aufgesetzte Kanüle wird nach erfolgter 
Einspritzung. nicht abgeschraubt, sondern. bleibt, 
solange sie scharf und gerade ist, ständig auf- 
montiert. Man zieht nach Gebrauch mehrmals 
kochendes Wasser durch die Spritze, glüht die 
Kanüle aus, spritzt den Rest des Wasser aus und 
hängt nun die gesäuberte Spritze in das Standge- 
fäss. Dort taucht die Kanüle in die Aufbewah- 
rungsflüssigkeit, Alkohol-Glycerin, bis sie zu 
neuer Verwendung dem Standgefäss wieder ent- 
nommen wird. (Alkohol absol. 300,0, Glyc. 
puriss. 100,0.) 

Bevor man die Lösung in die Spritze aufzieht 
und wieder ehe man injiziert, glüht man die 
Kanüle über der Flamme kurz aus und kann 
nun sicher sein, eine völlig sterile Kanüle in das 
Gewebe einzuführen, eine Lösung zu injizieren, die 
soeben gekocht steril und frisch bereitet auch 
wirksam ist. 

Noch aber fehlt eine wichtige Bedingung zum 
guten Ausgang der Anaesthesie. Die Einstich- 
stelle auf der Schleimhaut soll ebenfalls móglichst 
bakterienfrei und gesáubert sein. Man erreicht 
das am besten dadurch, dass man mit dünner 
Jodtinktur die betreffende Schleimhautpartie 
mehrmals betupft und abreibt. Sofort nach der 
Jodtouchierung soll die Nadel in die Schleimhaut 
eindringen. 

Eine Lösung, welche unter diesen Vorsichts- 
massregeln gebraucht wird, kann als einwandfrei 
gelten. Sie ist dem Säftestrom des Gewebes voll- 
wertig angepasst, ist isotonisch ; körperwarm 
wirkend kann sie auch sonst die Gewebszellen 
nicht schädigen. . Infolge der optimalen Konzen- 
tration des Novokains von 2% wird die Sensibilität 
für eine längere Zeit ohne irgendwelchen Nachteil 
für das Gewebe ausgeschaltet und als Folge der 
Suprareninwirkung stellt sich nach 2-8 Stunden 
eine erhöhte Gefässtätigkeit, Hyperaemie, ein, die 
dann den nun eingreifenden Resorptionsprozess 
durchführt. Mehr und mehr nimmt die Unemp- 
findlichkeit der anaesthetischen Partie wieder ab, 
die Sensibilität kehrt in ihre alten gewohnten 
Bahnen zurück und ohne irgendwelche Nach- 
schmerzen klingt der Prozess der Anaesthesie ab. 
Wenn Nachschmerzen beobachtet werden, so 
sind diese meist auf die eigentliche Operation 
selbst zurückzuführen, z. B. bei chirurgischen 
Eingriffen, ete. Schwellungen und Oedeme pflegen 
ebensowenig die ständigen Begleiter einer Anaes- 
thesie zu sein. Ihr Vorhandensein dürfte viel- 
mehr auf irgend eine Infektion zurückzuführen 
sein. Die Mundschleimhaut ist äusserst schwer 
zu sterilisieren, die Virulenz der Mundbakterien 
ist individ uell äusserst verschieden und auch das 
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Verhalten des Gewebes der einzelnen Menschen 
fremdartigen Lósungen gegenüber ist keineswegs 
gleichmässig. So sehen wir auch auf dem Gebiet 
der lokalen Anaesthesie ausserordentliche Ver- 
schiedenheiten, die in letzter Linie auf individuelle 
Zustände der einzelnen Menschen zurückgeführt 
werden müssen. 

Welche Erfolge die Novokainsuprareninlösung 
zu erzielen vermag, geht am besten aus der Tat- 
sache hervor, dass diese in der grossen Chirurgie 
bei uns in Deutschland mehr und mehr die Narkose 
verdrängt. So führt man heute an vielen Kranken- 
anstalten Operationen in Lokalanaesthesie aus, die 
wohl bis vor wenig Jahren der Narkose vorbe- 
halten waren ; der Chirurg Braun in Zwickau 
(Sachsen), einer der grössten Vorkämpfer auf 
diesem Gebiet führt heute nur noch in Lokal- 
anaesthesie aus: alle Gesichtsoperationen, Ober- 
und Unterkiefer-Resektionen, Mundbodenkarzi- 
nome, Schädelresektionen, Strumektomien, Tra- 
cheotomien, Rippenresektionen, Gastrotomien und 
zahlreiche schwere Eingriffe anderer Art. Einige 


Statistiken mögen diese Fortschritte vor Augen 
führen. 


ee M— 


Chirurg. Klinik, 
.. Heidelberg 


1460 559 


1583 632 

Zwickau Re Ge 
ED. Rer ife 995 | 489 
rankenstif 1029 797 


Eine Maximaldosis für die Lósung aufzustellen 
ist kaum durchführbar ; denn die Toxizität des 
Mittels ist ebenso von der Konzentration, von der 
Anwendungsweise und von der Dosis abhängig. 
Man pflegt 0,5-2% Lösungen zu verwenden, stets 
kombiniert mit Suprarenin. Von einer 1%, Lösung 
‚wurden schadlos injiziert bis 200 cem, von 14% 
Lösung haben Hesse und Braun ebenfalls bis zu 
200 eem ohne Nachteil verbraucht. Je höher man 
mit der Konzentration des Mittels geht, umsomehr 
muss jedoch die Quantität herabgemindert werden, 
von der 2% Lösung soll man das Hóchstquantum 
von 30 eem pro Fall nicht überschreiten. 

Irgendwelche Störungen des Heilungsverlaufes 
dureh die Lokalanaesthesie sind in der Chirurgie 
ebensowenig bekannt geworden, als in der Zahn- 
heilkunde. Alles in allem ist mithin die Novokain- 
suprareninlósung eine der wertvollsten Errungen- 
schaften auf unserem Spezialgebiet, in dessen 
einzelnen Abteilungen diese ein weites Feld 
segensreicher Arbeit vorfindet. 
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Zunächst steht die gesamte zahnärztliche Chirur- 
gie unter dem Einfluss des Lokalanaesthesie. Hier 
bleiben nur wenig Fälle der Narkose vorbehalten, 
die technisch nicht für die Injektion geeignet sind, 
wie Fälle von Ankylosis oder schwerer Phlegmonen 
im Bereich der Mundhöhle. 

Ein nicht minder grosses Arbeitsfeld eröffnet 
sich für die konservierende Zahnheilkunde, da, wo 
es gilt, die oft unerträgliche Sensibilität des 
Dentins auszuschalten. Alle Mittel, die lokal in 
die Höhle gebracht, schmerzlindernd wirken sollen, 
sind unzuverlässig! Es gibt noch heute kein 
sicher und tief wirkendes Dentinanaesthetikum, 
das unschädlich für die Pulpa, gestatten könnte, 
in einer Sitzung die Präparation einer Kavität 
durchzuführen. Es gibt kein Dentinanaestheti- 
kum, das ebenso sicher, rasch und gefahrlos für die 
Pulpa Zur Anaesthesie führt, als die Injektion. 
Ich selbst habe unzählige Studien und Versuche 
unternommen, bestehende Präparate daraufhin zu 
prüfen und bin zu dem Resultate gelangt, dass die 
Injektionsanaesthesie auch hier die sicherste 
Gewähr für die Schmerzausschaltung bietet. 
Allerdings muss man sich vor der Anaesthesie 
genau über den Lebenszustand der Pulpa orientiert 
haben, da mit der Wirkung des Anaesthetikums 
alle wichtigen diagnostischen Kennzeichen der 
lebenden Pulpa erlöschen. Temperatur, me- 
chanische Reize sind unwirksam ; das meist ver- 
blasste Pulpagewebe ist nur noch schwer erkennbar. 
Unter Umständen kann man allerdings schon 
dadurch eine Herabsetzung der Sensibilität des 
Patienten erreichen, dass man 1 bis 2 Stunden vor 
der Behandlung Morphium, Chloralhydrat oder 
Chinin innerlich nehmen lässt. 


Morph. 0,2 

Hyoscin 0,005 

aqu. dest. 10,0 

6-8 Tropf. auf 1 Esslóffel Wasser 
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Geradezu ideal ist die Inj. Anaesthesie zur 
Ausschaltung jener qualvollen Schmerzen, die bei 
Pulpa- oder Wurzelhautentzündungen auftreten. 
Mann kann nach vorangegangener Injektion 
entzündete Pulpen schmerzlos freilegen, mit Arsen 
verschliessen oder auch sofort die kranke Pulpa 
extrahieren, wie das in eiligen Fällen notwendig 
erscheint. Akut periodontitisch erkrankte Zähne, 
deren leise Berührung schon starke Schmerzen 
auslöst, lassen sich mit vollkommener Ruhe 
eröffnen. 

Auch in die operative Technik der Kronen- und 
Brückenarbeiten hat das Novokain als 30-40% 
Lósung Eingang gefunden, um die Schleimhaut 
beim Präparieren des Kronenstumpfes vor Schmerz- 
haftigkeit zu bewahren. 

Noch ein Wort über die Verwendung der 
Novokain-Suprareninlósung bei Patienten mit 
schweren inneren Erkrankungen. Man kann die 
1,5% Lösung auch Arteriosklerotikern, Diabetikern, 
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Nephritikern, Herz- und Lungenkranken ohne 
Bedenken  verabreichen ; eher schränke man 
die Dosis ein und wird niemals das Leben oder die 
Gesundheit des Patienten in Gefahr bringen. Das 
wäre bei Verwendung von Kokain ganz ausge- 
schlossen, Kokain bildet für alle eben genannten 
Krankheiten eine direkte Gefahr. 

Wertvoll erscheint mir noch der Hinweis darauf, 
dass Hysteriker für die lokale Anaesthesie unsere 
ganz besondere Aufmerksamkeit beanspruchen. 
Das einem hysterischen Patienten verabreichte 
Anaesthetikum selbst Novokain kann unter Um- 
ständen schwere hysterische Anfälle, Wahnvor- 
stellungen besonders sexueller Art, auslösen, sodass 
es geboten ist, auch die Lokalanaesthesie stets in 
Gegenwart dritter Personen vorzunehmen. Auch 
der anaesthetische Effekt ist bei hysterischen 
Patienten oft von der Norm abweichend ; einmal 
scheint das Mittel ganz zu versagen, dann wieder 
wirkt es nur unvollkommen und schliesslich kann 
es narkotische Zustände schaffen, die erst nach 
einigen Stunden wieder zu verschwinden pflegen. 
In allen Fällen dürfte es sich um mehr oder minder 
ausgeprägte hysterische Erscheinungen handeln, 
unter deren Einfluss der Erfolg auszubleiben 
scheint. Es sind dies aber sicherlich nur schein- 
bare Misserfolge, da die Anaesthesie in Fällen, die 
ich sah, faktisch vorhanden war, die abwehrenden 
Gebärden der Patienten, Schreien und Klagen den 
Misserfolg nur vortäuschten. 

Wie ich schon oben andeutete, kann man 
Novokain purum direkt in Wunden bringen, ohne 
befürchten zu müssen, dadurch schwere Gewebs- 
schädigungen hervorzurufen. Für das Kapitel 
Nachschmerzen nach komplizierten chirurgischen 
Eingriffen ist die Tatsache von allergrösster 
Bedeutung. Bei schmerzhaften Extraktionswun- 
den und dergleichen führt nichts so rasch und 
sicher zur schmerzlosen Verheilung, als die reine 
Novokaintamponade der Wunde. Nach gewissen- 
hafter Reinigung und Auskratzung der Wund- 
höhle führt man etwa 1-2 gr reines Novokain 
auf den Boden der Wunde ein und legt darüber 
ohne Druck für 1-2 Tage einen leichten Gaze- 
tampon. Die. Schmerzen lassen fast momentan 
nach ohne wiederzukehren und die Wunde heilt 
unter dem Einfluss des Anaesthetikums rasch und 
hne Komplikationen aus. Die hier empfohlene 
Verwendung eines reinen Anaesthetikums wäre mit 
Kokain völlig unmöglich ; das letztere würde eine 
so starke Giftwirkung entfalten, dass der Zustand 


des Patienten die schwersten Bedenken erregen 


müsste. 

Für den Erfolg einer gelungenen Anaesthesie ist 
das notwendige Instrumentarium. nicht ohne 
Bedeutung. Die Injektionsspritze muss sterili- 
siert werden können und soll unständig über den 
Zustand der Injektionsflüssigkeit aufklären. Wir 
können deshalb nur Glasmetallspritzen als die 
besten empfehlen, weil sie alle notwendigen Beding- 
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ungen erfüllen. Die von Firma Freienstein- 
Berlin nach meiner Angabe hergestellten Spritzen 
stellen das Beste dar, was ich an Praezisionsarbeit 
auf diesem Gebiet bisher gesehen und erprobt 
habe. Die Spritze musste zwar etwas kräftig 
gehalten werden, da wir bei der Schleimhautanaes- 
thesie häufig mit erheblichem Druck zu injizieren 
haben. Die Spritze ist völlig auseinandernehm- 
bar und kann häufig sterilisiert werden. Bewahrt 
man die sorgfältig behandelte Spritze nach jedem 
Gebrauch in Alkoholglycerin auf, so bleibt sie lange 
Zeit einwandfrei. 

Die Spritze wird nach dem Auskochen fertig 
montiert mit dem Ansatzstück B und der kurzen 
Platiniridiumkanüle für Schleinhautanaesthesien 
aller Art. Für Leitungs-Anaesthesien hält man 
sich eine zweite Spritze, am besten 2 cem, vorrätig, 
die mit Ansatzstück C und der 42 mm langen 
Platinkanüle montiert zur Verfügung steht. Wie 
schon erwähnt, bewahrt man die Spritzen 
am besten in einem grösseren Spritzenglas auf, 
das bis zur Hälfte mit Alkoholglyzerin gefüllt 
ist. Ein Metallgestell in dem Clase trägt die 
Spritzen so, dass deren Kanülem tief in die 
Flüssigkeit eintauchen. 

Bei Benutzung hat man die Spritze aus der 
Aufbewahrungsflüssigkeit zu entnehmen und 
nochmals heisses destilliertes Wasser durchzu- 
spritzen, um den Glyzerinalkohol zu beseitigen und 
kann nun nach Ausglühen der Platinkanüle über 
der Flamme die frisch bereitete Tablettenlösung 
aufziehen. Stahlkanülen sind wegen der Rostge- 
fahr nicht zu empfehlen. Sie können . leicht 
brechen und sind bei Mandibularanaesthesien 
geradezu gefährlich.. Eine im Sulcus mandibularis 
abgebrochene Stahlkanüle wieder zu finden und 
zu entfernen, gehört zu den schwierigsten und 
unsichersten Operationen, die dem Chirurgen 
begegnen können. Es sind in Deutschland Fälle 
bekannt, wo abgebrochene Nadeln nach dem 
erfolglosen chirurgischen Eingriff im Suleus mandi- 
bularis zum Tode führten. Ist die Nadel nicht 
steril gewesen, so führt sie leicht zur Sepsis, und 
war sie steril, so kann sie jahrelang eingekapselt 
liegen bleiben, bis sie eines Tages zu wandern 
beginnt und schwere Funktionsstörungen in der 
Kaumuskulatur herbeiführt. Wer aber kann die 
volle Garantie übernehmen, dass die Kanüle steril 
war, wenn man sie auf der Spritze montiert nicht 
mehr auszuglühen vermag? Das ist eben der 
grosse Vorzug der Platinnadel. Sie lässt sich 
jederzeit ausglühen, bricht sehr schwer oder gar - 
nicht, sondern verbiegt sich. Das ist aber das 
kleinere Uebel, das mit der Uebung und Erfahrung 
der Injektionstechnik bald überwunden werden 
kann. Eine auf der Spritze montierte Platin- 
kanüle kann monatelang gebrauchsfähig bleiben, 
selbst bei grosser Benutzung, während die Stahl- 
kanüle der Rostgefahr wegen, nur einmal gebraucht - 
werden soll. 


. infraorbitalis über der fossa canina. 
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Meine Herren ! Meine bisherigen Ausführungen 
haben Ihnen die mannigfaltigen Schwierigkeiten 
und Bedingungen vor Augen geführt, die zum 
Gelingen der Lokalanaesthesie erforderlich sind. 
Auf dieser Grundlage aufbauend kommen wir 
nun zur eigentlichen Technik der Anaesthesie, 
jenem Teil des Gebietes, das dem Anfänger die 
grössten Schwierigkeiten zubieten pflegt. Nach 
meinen Erfahrungen als Lehrer auf diesem Gebiete, 
muss ich es mir jedoch in Ihrem Interesse versagen, 
Sie für längere Zeit mit der Anatomie des Kiefer- 
apparates und den einzelnen Einstichstellen zu 
ermüden. Es sei mir nur gestattet in grossen 
Zügen das Wesentliche der. Injektionstechnik 
hervorzuheben. Wir können Ober- und 'Unter- 
kiefer insofern scharf voneinander trennen, als der 
Unterkiefer die ausgesprochene Domaine der 
Leitungsanaesthesie ist, während wir die Schleim- 
hautanaesthesien hauptsächlich im Oberkiefer zu 
verwenden haben. Die auch oben ausführbaren 
Leitungsanaesthesien lassen sich beschränken auf 
die Fälle, wo eine lokale Anaesthesie in der Umge- 
bung des Zahnes wie bei Abscessen nicht statthaft 
ist. Hier suchen wir dann die zuführenden Nerven- 
stämme den Nerv. alv. sup. oder maxillaris 
hochoben an der Tuberositas maxillae auf, den 


bei der Leitungsanaesthesie stets in ein lockeres 
interstitielles Bindegewebe zu injizieren haben, 
müssen wir bei allen Schleimhautinjektionen die 
straffe Mundschleimhaut mit dem darunter gele- 
genen Periost infiltrieren. Etwa in der Mitte der 
Zahnwurzel sticht man vorsichtig und langsam 
senkrecht in die Tiefe ein, injiziert zunächst 
mehrere Tropfen der Lösung und schiebt dann die 
Kanüle langsam ein kleines Stück unter dem 
Periost vor, in der Richtung zur Wurzelspitze des 
zu betäubenden Zahnes. Allmählich wird die 
Schleimhaut anämisch, und unter dem Drucke 
der sehr langsam und vorsichtig injizierten 
Flüssigkeit bildet sich nicht selten eine Quaddel. 
Die Flüssigkeit nimmt bei langsam und durch 
Druck erfolgter Injektion ihren Weg durch die 
feinen Knochenkanälchen in das Innere der 
Alveole des Kieferknochens, sodass schliesslich der 
ganze Zahn rings von dem Anaesthetikum um- 
spült wird. Nach erfolgter Injektion komprimiert 
man sofort die Einstichstelle und massiert kurz die 
injizierte Hautpartie. Palatinal injiziert man 


Während wir ` 


nur eine kleine Quantität etwa den 8. Teil der 
buccal eingespritzten Lösung. Bei allen Schleim- 
hautanaesthesien tritt nach ca. 8 bis 10 Minuten 
volle Gefühllosigkeit ein. Bei Kindern ist infolge 
des lebhafteren Stoffwechsels der Erfolg rascher als 
bei älteren Personen, die nicht selten grössere 
Geduld erfordern. 

Im Unterkiefer ist die Schleimhautanaesthesie 
in der Regel nicht sicher genug, weil hier die starke 
Kortikalis des Kieferknochens die Diffusion stark 
beeinträchtigt. Um so sicherer und vom 6. 
Lebensjahr ab überall anwendbar ist im Unter- 
kiefer die Mandibularanaesthesie jene Injektion, 
die allgemein das grösste Interesse gefunden hat. 
Es ist auch frappierend zu sehen, wie durch eine 
einzige Injektion der sonst so schwierig zu betäu- 
bende Unterkiefer einer Seite gefühllos wird, gleich 
ob man einen jugendlichen oder älteren Patienten 
vor sich hat. Nachwirkungen zeigt weder die 
Schleimhaut- noch die Leitungs-Anaesthesie, wenn 
sie technisch korrekt und sonst unter sterilen 
Verhältnissen ausgeführt werden. Leider muss 
ich es mir versagen, näher auf die Technik der 
Anaesthesie einzugehen, da ihre grösste Schwierig- 
keit darin besteht, sie zu beschreiben. Ich will 
versuchen, an der Hand einiger Bilder Ihnen noch 
das verständlich zu machen, was sich mit Worten 
nicht erreichen lässt, noch mehr aber glaube ich 
Ihnen nützen zu können, wenn Sie mir in meinem 
praktischen Demonstrationen an Patienten folgen. 
Dort werden Sie zweifellos die eigentliche Technik 
der Injektion und deren Folgen unmittelbar 
studieren können und sich mit mir überzeugen, 
dass die Ihnen hier vorgeschlagene Methode zum 
Ziele führt. Sie werden erst durch die Demon- 
stration am Patienten erkennen, dass die Lösung 
selbst eine mächtige Waffe im Kampfe gegen die 
Schmerzhaftigkeit unserer Operationen geworden 
ist, eine Waffe ohne Schrecken und Bedenken, wie 
sie dem Kokain noch anhaften. Novokain ist ein 
ideales Anaesthetikum, welches überall das Kokain 
nicht nur ersetzen kann, sondern auch wegen der 
Möglichkeit, viel grössere Mengen stark wirkender 
anaesthierender Lösung ohne Schaden einzuspritz- 
en die Sicherheit der lokalen Anaesthesie wesent- 
lich erhöht hat, Die Einführung von Novokain 
und Suprarenin ist für die Lokalanaesthesie ein 
ebenso wichtiges Ereigniss, wie die Einführung 
des Kokains ! 
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I. METHODS 
I. By Injection 
EXTERNAL TO THE TOOTH 


(a) Regional. 
(b) Mucosa. 
(c) Intraseptal. 


INTERNAL TO THE TOOTH 
Pressure (Thew). 


II. By Application 
IONIZATION. 
Escat’s METHOD. 
NEUMANN-KNEUCKER'S METHOD. 


III. Combination of Injection and  lonization 
(Tugmann's method). 


INJECTION or THE TISSUES EXTERNAL TO THE 
TooTH 


- (a) REGIONAL - ANZESTHESIA 


By regional anesthesia is meant '' blocking " 
or anæsthetizing the nerves between the part to 
be operated on and the central nervous system. 

(1) Chevrier's method and (2) Munch’s method. 
By these methods everything is anæsthetized on 
the side injected that is supplied by the superior 
maxillary nerve. The injection is made into the 
sphenomaxillary fossa, near the sphenomaxillary 
fissure, just at or near to where the superior 
maxillary nerve leaves the skull by the foramen 
rotundum. 

(3) Jeay's method. "The needle is made to pene- 
trate up between the front of the pterygoid process 
of the sphenoid and the tuberosity of the maxilla. 
This process anæsthetizes that" part of the nerve 
after it has already given off the branches supplying 
the gum on its buccal surface and the alveolar 
bone. "This injection alone does not produce a 
complete anæsthesia like either of the preceding. 

(4) Guido Fischer’s method. In this method the 
mucous membrane is penetrated about half an inch 
(1:2 cm.) above the second molar, in a direction 
upwards and baekwards along the periosteum, the 
whole length of a long Schimmel needle. The 
needle projects from the nozzle about an inch 
(2-4 cm.) and the fluid escapes at the openings of 
the posterior and superior dental canals through 


which the nerves of the same name pass and 
supply 

the alveolar process, 

the root membranes, 

the tooth-pulps 


of the maxillary molars of the same side. 

“To intensify the effect in first molars, mucous 
anesthesia is additionally produced buccally at 
about the centre of the tooth. Palatally, the 
injection into the mucosa is made at the posterior 
palatine foramen. Within ten minutes, as a rule, 
complete anæsthesia of the three upper molars 
ensues." "The object of the external mucosa and 
palatal injections is to render the gum insensitive. 

(5) Infraorbital. Injection into the external 
orifice of the infraorbital canal produces anæs- 
thesia of the anterior superior dental nerves which 
branch off from the infraorbital nerve 1 in. 
(6-8 mm.) before the latter leaves it. These 
nerves supply 


the incisors and canines, 

their root membranes, 

the external alveolus, 

the buceal surface of the gum, 


and provided the palatal gum and alveolus are not 
touched any operation may be performed on those 
teeth painlessly. For extractions, mucosa injec- 
tions on the palatal surfaces of these teeth, to 
render the palatal gum and alveolus insensitive, or 
Escat's method could be employed. 


So far we have disposed of the incisors, canines, 
and molars, and there remain the premolars. 

The premolars are supplied by the middle 
superior dental nerves and the latter anastomose 
with the posterior superior dental behind and the 
anterior superior ones in front. The buccal gum 
is supplied by the infraorbital, whereas the palatal 
gum is supplied by the anterior palatine (from the 
posterior palatine foramen) and the nasopalatine 
nerve (from the anterior palatine foramen). 

To anæsthetize these teeth either mucosa 
injections should be relied on, or a combination of 
Fischer's with infraorbital, posterior, and anterior 
palatine foramina injections. 
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Chevrier's, Munch's, and Jeay's methods are far 
too dangerous to be practised merely for dental 
cases ; they are only described to make the report 
complete. 

(6) Escat's method. This really is a regional 
method by application and not by injection as the 
preceding were. 

It is dependent upon absorption by the mucous 
membrane at the anterior part of the floor of the 
nose and thence through the venules surrounding 
the anterior superior dental nerve, which is in close 
proximity or may be actually touching (without any 
intervening bone) the deeper layers of the mem- 
brane. In any case the bone is very thin. 

Eseat puts into the inferior meatus, near the 
anterior end of the inferior turbinated bone, a 
eotton-wool plug, of the size of a small almond, 
which is impregnated with a 5 per cent. solution of 
cocaine (or other local anesthetic). Time required 
is twenty to thirty minutes. 

This method can be used for the same operations 
as infraorbital injections. 

(7) Inferior. dental nerve regional local anes- 
thesia. For the anesthesia of the dental struc- 
tures of the mandible it is sufficient to inject the 
fluid into the tissue near the posterior orifice of 
the inferior dental canal; by so doing the inferior 
dental nerve and the lingual nerve are affected. 
The latter nerve supplies with sensation the lingual 
surface of the gum adjacent to the incisors, canines, 
and premolars of its own side. It is impossible to 
inject the inferior maxillary nerve near the foramen 
through which it passes into the skull owing to the 
important structures intervening, and it is quite 
unnecessary, as injection at the orifice into the 
inferior dental canal is successful in producing a 
perfect local anæsthesia. The danger here is the 
puncturing of the inferior dental artery. A 
punctured wound in an artery is the worst injury 
that can be done to it and therefore every precau- 
tion must be taken to prevent it. The inferior 
dental artery and nerve approach each other from 
different directions. The artery is on a lower 
level and more posterior, nearly + in. (4-5 mm.) 
from the nerve, and their direction of approach is at 
an aeute angle, the apex of the latter being at the 
posterior orifice of the inferior dental canal. To 
avoid injuring the artery the needle must be 
projected into the tissue as high up as possible. 

The success of an attempt to anæsthetize the 
nerve at this point is dependent upon the exact 
determination of the position of the orifice, and 
this has been done by Messrs. Nogué and Pageix. 

Their data are as follows : 

The spine of spix, or lingula, a sharp spine pro- 
jecting backwards and inwards (towards the 
middle line) from the bone immediately in front of 
the inferior dental canal, is 8-14 mm. (4-}in.) 
behind the anterior border of the ascending ramus 
and 1 em. (3 in.) above the masticating surface 


533 


of the second molar, or 16-18 mm. (about ~y in.) 
above the alveolar ridge. The object is to inject 
the fluid above this spine so that it reaches the 
nerve before the latter enters the canal. 

On measuring three mandibles in my possession 
I find that the height of the spine varies, but if one 
remembers to inject high enough the nerve will 
be reached. 

Nogue’s method. He inserts the needle into the 
mucous membrane at the internal edge of the 
anterior border of the ascending ramus 1 cm. 
(2 in.) above the masticating surface of the second 
molar. The needle is pushed back horizontally 
15 cm. (2 in.) and when this point is reached some 
of the fluid is injected. This is followed by turning 
the syringe so that the body of it is close to the 
angle of the mouth (labial commissure). In this 
movement the needle has moved a small segment 
of a circle so that the point now approaches the 
inferior dental nerve. 

When this manceuvre has been accomplished 
the needle is pushed some mm. (say 1 in.) farther, 
and the remainder of the fluid is injected. The 
needle should be 2 cm. ($ in.) long and so the dis- 
tance of penetration is gauged. 

In Dieulafés method the pterygomaxillary 
ligament is one of the guides. 

A similar method is described and well illustrated 
in Dr. Fischer's book entitled ‘ Local Anæsthesia 
in Dentistry." 

Ten to fifteen minutes are required before anæs- 
thesia is complete. The lingual nerve as well as 
the inferior dental nerve is anssthetized. In 
addition to the teeth and gum the tongue and lip of 
the same side are numbed. 

By this method all the teeth, the gum, and alveo- 
lus are rendered insensitive excepting the buccal 
gum and alveolus of the molar region of the same 
side, as these latter are supplied by a plexus 
formed by branches of the masseter and buccinator 
nerves with the inferior dental nerve. 

The foregoing notes are mainly abstracted from 
a translation in the monthly journals of March, 
April, and August 1912 of Messrs. Claudius Ash, 
Sons and Co., of an article on ** The Sensory Nerves 
of the Gingivo-Dental Region in their Relation to 
Regional Anesthesia,” by Dr. Ed. Friteau, Pro- 
fessor at the Dental School of Paris, and Dr. 
Fischer's book already referred to. 

If it is necessary to do regional local anæsthesia, 
Chevrier’s, Munch's, and Jeay's should not be 
practised by any one who is not a skilled anatomist, 
as the slightest error of direction of the needle might 
set up such trouble that the slight advantage of one 
injection instead of three would be far outweighed 
by the risk run. Anatomical relations vary and 
even if they did no the risk of puncturing an 
artery with subsequent hæmorrhage into and 
around those important tissues ought to prevent 
one from submitting his patient to such a contin- 
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gency. Further, there is the possibility of in- 
fecting the needle as it passes through the oral 
cavity on its way to the point of insertion in the 
tissue; if this happened blood-poisoning might 
result and possibly the death of the patient. 

In Dr. Guido Fischer's method the part injected 
on the maxillary tuberosity is more aecessible and 
farther removed from important structures. Any 
method of regional local anæsthesia in which there 
is risk of damaging a moderate-sized artery should 
not be undertaken lightly. Punctured arteries 
in inaccessible situations are very difficult to 
treat. Although I have injected for the produc- 
tion of local anæsthesia nearly 2000 times in the 
last nine years, I have never done it by the regional 
method. In those cases where it was thought 
advisable to extract many teeth at one sitting I 
have always used nitrous oxide by the nasal 
method, or followed by ether. 


(b) MUCOUS ANJESTHESIA 


By this method injection into the gum contigu- 
ous to the teeth to be operated on is meant. 

Dr. Fischer recommends the term ** periosteal 
anæsthesia " as it is into the periosteum certainly 
and through it into the bone of the alveolus we 
hope to force the anzsthetie fluid. He recom- 
mends that the needle should be inserted obliquely 
upwards into the gum some little distance above 
the edge of the gum in the case of the maxilla and 
conversely in the mandible. 

It is very seldom that I inject in this way. I 
insert the needle into the gum at the part where 
I think the edge of the alveolus terminates and at 
right angle to the plane of the gum. At this part 
the alveolar bone is usually the thinnest and I hope 
to place the end of the needle into the part where 
the inner surface of the gum is continuous with 
the root-membrane at the edge of the socket. In 
this position the blood-vessels of the tooth socket 
are in continuity with the deeper vessels of the gum 
as well as those of the alveolar bone. It is upon the 
circulation of blood that goes on between the gum 
and the root-membrane, in addition to that of the 
bone, that I depend to carry the fluid to all the 
nerves of the tooth socket and to those of the tooth 
at the apex or apices of the roots. The occasions 
when I inject at the position indieated by Dr. 
Fischer are when the gum is so thin that the 
oblique orifice of the needle is exposed and the 
fluid escapes externally to the gum. Successful 
anæsthesia can be obtained by injecting between 
the gum and periosteum. In this method the 
fluid raises bullæ on the gum. From the fact that 
anesthesia can be obtained from all three methods 
of injection it is evident that there is a considerable 
intercommunication in the blood-supply of the 
socket and external to it, i.e. through the alveolar 
kone, periosteum, and gum. 
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In mucous anæsthesia the success of the opera- 
tion is entirely due to the movement of the blood- 
stream. It is the circulating blood that carries 
the anæsthetic, and where the flow has ceased 
(stasis) it is impossible to obtain anæsthesia by 
injecting opposite the tooth. Im such cases the 
injection should be made in front and behind the 
affected part. 

In making the injection I always insert the 
needle first on the palatine or lingual aspect of the 
gum as I find that surface is the less sensitive. 
From the fact that there is more friction from the 
food during mastication on that surface it is 
evidently a provision of nature to that end. 

Mr. A. H. Parrott’s method. In this method the 
gum and alveolar bone are made insensitive by the 
injection of a few drops of a 2 per cent. solution of 
novocain. This is followed by the direct applica- 
tion of a rose-headed bur, driven by the engine, 
through the gum and into the alveolus between the 
teeth at or near the level where the apex of the root 
is supposed to be. The bur is withdrawn and a 
further injection into the hole is made which usually 
completes the anæsthesia. 

He claims that anæsthesia is obtained more 
rapidly and completely with a smaller quantity of 
the anesthetic solution and without unnecessary 
diffusion of the drug over an extended area, where 
it is of no value and can only extend the possi- 
bilities of toxicity and after-effects ; also absence 
of distension of soft tissues and periosteum, and 
no broken needles. 


A COMBINATION OF INJECTION AND IONIZATION 


Dr. Tugmann’s method. In this method the 
fluid is injected in the ordinary way with the 
exception that the hypodermic syringe is connected 
with the positive pole of a battery consisting of one 
dry cell whilst the negative one is attached to the 
head. By having the latter attached to the head 
instead of the hand it is claimed that the body 
resistance is less and so a less powerful battery 
is required. It is claimed also that very much less 
anæsthetic is required. This is due probably 
to the drug being dispersed in all directions from 
the positive pole as described by Dr. Lewis Jones. 
As the drug is carried by “ ionization " instead of 
by the blood-stream, it follows that this method 
should be specially useful in those cases of inflam- 
mation of the root-membrane (periodontitis) which 
are extremely difficult to anæsthetize by mucous 
injection owing to stasis of the blood-stream. I 
have not tried this method yet, but I hope to do so 
before the Congress. It appeals to me as a means 
of overcoming the difficulties of ordinary mucous 
injection. The easiest condition for successful 
anesthesia with the usual mucous injection is 
found in the removal of sound teeth for regulation 
purposes and this condition is dependent on a 
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normal cireulation of the blood in the tooth and 
adjoining tissues. This condition, however, is 
not usually present, and therefore any method 
which enables the operator to be independent of 
it gives him an incalculable advantage over the 
ordinary mucous injection. 


INJECTION INTERNAL TO THE TOOTH 


Mr. Wilton Thew’s method. This is applicable 
for desensitizing dentine and pulp but not for 
extractions. 

The instrument consists of a plunger and barrel 
having a bore of + in. and a stroke of } in. pivoted 
between handles which are hinged at one end, and 
at the other there is a ratchet. 

By means of this instrument great pressure 
can be made. A 5 per cent. solution of novocain is 
used. Cases of rapid caries and young patients 
are the most suitable. 


ANJESTHESIA INDUCED BY APPLICATION (NOT BY 
INJECTION) 


(1) In the tooth. (a) Mr.Wm. Prince, of Laconia, 
N.H., has an ingenious method by means of which 
he obtains the co-operation of the patient. The 
cavity is cleaned out as much as possible and a 
tablet of novocain is placed in it and moistened. 
It is covered with a little warm wax and on this is 
put unvuleanized rubber “ high,” so that the 
patient can bite on it. Complete anæsthesia of 
the pulp is obtained in five to ten minutes. 


(b) BY IONIZATION 


About 1898 I was experimenting with what was 
called at that time cataphoresis, but is now known 
as ionization, but the failures outnumbered the 
successes although the latter were perfect when 
they occurred. The apparatus had few cells and no 
amperometer, so that I had no means of gauging 
the amount of current passing through the body in 
each case. Patients vary in their ‘ resistance ” to 
the current, and I believe now that my successful 
cases were those that had little resistance, and so 
the drug, cocaine, was carried into the tooth by 
the eurrent at my disposal. About this time a 
dental student died in the chair at a dental hospital 
in New York from cocaine poisoning induced by 
this method. The knowledge of this fatality 
stopped the experiments. Since the advent of less 
toxic drugs, such as novocain, and the vaso- 
constriction of the suprarenal principle I have 
again used ionization, and in suitable cases it is 
very satisfactory. For very sensitive cavities, 
especially those at the cervieal margin, it is 
extremely useful providing that the saliva can be 
kept under control. I use platinum electrodes of 
various shapes and an "E" dental tablet of novocain 
dissolved in two drops of normal solution. Two 


be removed without pain or infection. 


ma. of current are used and anæsthesia occurs in 
five to ten minutes. Electricity travels by cheek, 
tongue, and saliva, as well as tooth, so care must be 
taken that it travels the way desired. 

In a paper read before the Dental Association of 
N.S. Wales by R. Morse Withycombe, entitled 
* Dental Branch of Electro-Therapeutics,” he 
advocates electrical osmosis (ionization). 

* The saving of time is considerable, the more so 
when a putrescent pulp has a vital terminal, or a 
tooth has one pulp vital and the other putrescent. 
In a few minutes a fairly strong current (2-3 ma.) 
will carry the cocaine through both the putrescent 
and vital portions of the pulp, and the whole may 
My reason 
for preferring this process to the many forms of 
pressure anæsthesia is that instead of risking 
pressing carious matter into the vital pulp, and 
thereby causing pericemental trouble, the current, 
whilst carrying the cocaine, acts as a powerful dis- 
infeetant. I have the assurance of Professor 
Welsh, lecturer in pathology, that septie bacteria 
cannot possibly be carried through the pulpal 
tissue by the action of the current, and sodium 
chloride and cocaine can be so carried. 

“ For painless cavity preparation, having slipped 
a well-moistened sponge, carrying the cathode 
(negative) terminal, between the cheek and the 
rubber-dam holder, I pick from a variety of 
electrodes, which I have made by casting gold on 
to engine drills, one which only just enters the 
cavity, and placing it in the engine handpiece 
(which is connected with the anode (positive) ter- 
minal) I therewith press the cocaine dressing 
into the cavity, directing my assistant by signs 
to switeh on the current, which is very gradually 
increased until in about five minutes there is 
sufficient anæsthesia to permit of painless excava- 
tion. The lengthy period of fifteen minutes, which 
is by many authorities considered necessary and 
is also detrimental to the use of this treatment, I 
find quite unnecessary. I attribute my results 
to using large electrodes, which give a less density, 
and, therefore, less pain, but very much more 
osmosis.” * 


ETHYL-CHLORIDE ANZESTHESIA OF THE 
INFERIOR DENTAL NERVE 


By A. Neumann-Kneucker 


“ Owing to the fact that the inferior dental 
nerve lies close to the surface under the mucous 
membrane of the mouth as it enters the inferior 
dental canal, it is possible to anæsthetize the whole 
distal to this point by spraying ethyl chloride on 
to the previously dried mucous membrane. This 
method is rapidly certain and safe." t 

* Dental Record. 

+ Wien. Klin. Woch., April 24, 1913. Jour. Brit. Dental 
Assoc. 
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II. DRUGS 
USED IN THE PRODUCTION OF LOCAL ANASTHESIA 


The writer does not intend describing the 
chemical composition of any of the following 
substances because, unless the reader happens to 
have a considerable knowledge of organic chemis- 
try, the words would convey no meaning to him, 
so he will confine himself to describing their 
physical characters, pharmacological action, and 
the knowledge obtained. from clinical observa- 
tion. | 

Cocaine. 
in water. 
can be made synthetically. 
hydrochlorate. 

The latter is a white crystalline powder very 
soluble in water and alcohol and has a bitter taste. 
It is odourless. Its solutions are neutral to litmus, 
but it is decomposed on boiling and also by the pre- 
sence of alkalies. 

In purchasing cocaine it is very important to 
obtain it from a reliable source, as sometimes other 
alkaloids, from the same plant, are present as 
impurities and the latter may produce undesirable 
effects. As cocaine is, probably, the most toxic 
drug used for local anæsthesia it is of the highest 
importance that the substance used as cocaine 
should be cocaine and nothing else. G. Mossler * 
states that cocaine hydrochloride is practically 
unaffected by a temperature of 100? C. the decom- 
position not exceeding 2-3 per cent. of the total 
salt present. He notes a similar effect with 
stovaine, but alypin salts are very sensitive to 
the action of heat and cannot be sterilized by 
boiling. 

It is usually recommended that only freshly 
made solutions of cocaine should be used for 
injection purposes as these solutions decompose 
if kept for some time. Opposed to this opinion 
is the fact that the solutions sold by the depots, 
which are used enormously, apparently do not 
decompose, otherwise ill effects or failure to 
anæsthetize would result and thereby cause 
discontinuance of the use of the same, but 
possibly the cause of the non-decomposition 
may be due to the presence of preservatives. 
If the non-decomposition of these solutions 
of cocaine is due to preservatives, viz. anti- 
septies, then the ili effects produced by the use 
of these “ altered " solutions of cocaine may be 
due to germs, or their products, and not to the 
breaking-up of the cocaine. Perhaps the ill 
effects occasionally seen when only a very small 
dose has been given and which are usually 
attributed to the idiosynerasy of the patient 
may be due, sometimes, to a poisonous dose of 
toxins. 


This substance is an alkaloid insoluble 
It is obtained from the coca-plant but 
It is usually sold as a 


* Apoth, Zeit., 1913. 
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Pharmacological action. At first there is stimu- 
lation of the central nervous system, the degree 
depending on the dose and the idiosyncrasy of the 
patient. In small doses there is pleasurable or 
disagreeable excitement ; the pulse and respiration 
are accelerated and the pupils dilated and fixed. 
The blood-vessels are constricted, which is a very 
important effect, causing local anæmia ; it is there- 
fore a vasoconstrictor and if injected in weak 
solutions all the cocaine combines with the tissues 
immediately around the injection and so does 
not get quickly into the general cireulation ; when 
it does it diffuses very gradually and, either owing 
to this slow diffusion or to altered chemical compo- 
sition, its general effects are nil, providing that the 
total amount of the drug injected is reasonable. 

In large doses, after the preliminary stage, 
which may be so transient as to be unobservable, 
there is fainting and giddiness, a cold skin, perspira- 
tion, weak, feeble but rapid pulse, pallor, gradual 
failure of respiration, convulsions, and death. 
Before the failure of respiration the patient feels 
anxious and oppressed and complains of a weight on 
the chest. The foregoing symptoms are said to 
be due in part to contraction of the cerebral blood- 
vessels and in part to a specifie action on the 
cerebral cortex (Schlesinger). In the severe but 
non-fatal cases there is often extreme and voluble 
talking, dryness of the throat, tingling, numbness 
or tremor of the limbs. There may be nausea and 
vomiting. In non-fatal cases the recovery is 
usually rapid, but sometimes there is a feeling of 
weakness for some hours or even days. 

Knowledge of the therapeutic use of Cocaine 
derived from clinical experience. Cocaine, when 
injected, is the most powerful local anæsthetizing 
substance we possess, but unfortunately it is also 
the most toxic. "The strength of the solution used, 
it is said, should never exceed one-half per cent., 
but the solutions sold at the depots are usually one 
per cent. 

Maurel experimentally, and Schliech clinically,- 
established the fact that a given dose of cocaine 
which, injected in concentrated solution, will give 
rise to severe toxic symptoms, may be quite well 
borne if given in a dilute solution. Schlesinger 
states that the maximum dose of cocaine is often 
given as 0-77 gr. (0-05 grm.), but he injects twice 
that amount in a 0-1 per cent. solution without 
risk, whereas, if a fraction of 1:54 gr. in a 5:0 per 
cent. solution were injected, alarming symptoms 
would result. It has been proved by Braun that 
what under ordinary circumstances would be a 
fatal dose, if injected into a limb around which 
a tourniquet had been placed, would have no 
fatal effect providing the tourniquet were kept 
on half an hour afterwards. From the fore- 
going two very important facts are established, 
viz. : 

(1) The absorption of the cocaine into the 
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general vascular system must be delayed as 
long as possible. 

(2) The solution to be injected must be as 
weak as possible. 


Before 1906 Reclus had a record of 7000 cases 
in which cocaine had been injected, using a 1 per 
cent. solution, without any serious symptoms 
arising, but Schlesinger ‘ suspects that he (Reclus) 
must have used preparations of cocaine weaker 
than those at present at our disposal, or that his 
sterilizing precautions must have in some way 
weakened the action of his injections."  Reclus's 
preparation of the patient is thorough; food 
must be taken a short time before the operation, 
all the dress to be quite loose, the patient to be 
lying down during the operation and to remain 
in that position for an hour afterwards ; before 
leaving he is given coffee, milk, or soup. M. Reclus 
is a surgeon, and I mention his name from the fact 
that he has had so much experience with cocaine 
injections. If cocaine has to be given only under 
such conditions then dental surgeons should re- 
frain from using it. 

According to Dr. Kendirdjy, in the Med. Chirg. 
Pract., Reclus has now adopted novocain solution 
0-5 per cent. for the same purposes. M. Sauvez of 
Paris has used cocaine very extensively and 
advocated its use. 

When cocaine is injected sensations of pain 
quickly disappear but tactile and pressure sensa- 
. tions and the senses of smell and taste remain 
for some little time longer. This explains the 
fact why patients often say they feel a sensation 
although it is not an unpleasant one. 

Although cocaine is a vasoconstrictor Get it 
should not be given without adrenalin or supra- 
renin as these are powerful vasoconstrictors, 
and in the case of cocaine increase its vaso- 
constrictor quality. When injected alone and in 
concentrated solution it seems as if the tissue in- 
jected had only power to take up a small part of the 
cocaine so that the remainder, the greater part of 
the injection, goes directly into the vascular 
system and causes the symptoms of cocaine 
poisoning previously described. 

When cocaine is applied directly to the gum or 
exposed dentine as a paint it should be in a 10 per 
cent. solution. 

If applied with the electric current very great 
care must be taken in seeing that only a very small 
quantity of cocaine is used, as it is not known how 
much of the drug passes through the tooth by 
ionization, but, as there has been one death caused 
by this method of use and that a dental student 
in an American hospital where, in all probability, 
responsible officers were superintending the pro- 
cedure, too much caution cannot be exercised. 

Cocaine is extensively used by laryngologists 
as a local anesthetic on swabs. In a paper by 
Sir Robert Woods he strongly urged the use of 
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concentrated solutions of cocaine on small pledgets of 
cotton-wool, applied to the nasal mucous membrane, 
and stated that by doing so the procedure was safer 
than with a larger quantity of a weaker solution. 
From the foregoing it is evident that there is 
still a considerable difference of opinion as to the 
strength of the solution of cocaine to be used. 
From the fact that all agree that cocaine is a 
very toxic drug and that there is this considerable 
difference of opinion as to the strength that should 


be used, would it not be better to discard its use 


for that of another drug which is known to be very 
much less toxic ? 

There is said to be more pain in a part after the 
injection of cocaine than there would be if a general 
anæsthetic had been used. Some have stated that 
this pain was due to not having used isotonic 
solutions, but against this view others have 
noticed that after-pain followed in some cases 
where every known precaution had been taken. 
As pain occasionally follows an extraction where a 
general anæsthetic has been used it cannot be said 
that after-pain is only experienced after the use of 
local anæsthetics. 

Contraindications for the use of Cocaine as a 
local ancsthetic. 


(1) The very young and the very old. 

(2) Patients who are very fat and have a 
flabby appearance with a rapid, weak, and 
very compressible pulse. 

(8) Patients with arterial calcification, 
where the sounds of the heart are feeble, or 
where the blood-pressure is below 120 (Stanley 
Mummery). 

(4) Anæmic and cachectic patients, and 
those suffering from malignant disease or 
recovering from illness. 

(5) Patients who “anticipate trouble," 
or are of extremely nervous temperament. 

(6) It should not be given to a patient who 
is fasting or who is *' off his food." 


Treatment of Cocaine poisoning. The patient 
should be placed in a horizontal position. The 
dress should be loosened so that there is no ob- 
struction to the breathing. Brandy should be 
given and if necessary strychnine hypodermically, 
or sal volatile and strong hot coffee, if it is avail- 
able. If the pallor continues the patient should 
be lifted up by the feet so that the blood may 
** fall" to the brain. The cause of the faintness is 
due to anæmia of the cerebral centres owing to 
insufficient power of a failing heart to keep the 
central nervous system supplied with blood. If 
the breathing becomes shallow then artificial re- 
spiration should be performed and continued for 
some time after all hope is gone. 

There is no specific antidote. Amyl nitrite is 
recommended by some and condemned by others. 
Whatever is done must be done quickly. Hot 
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applications should be made over the heart and 
to the extremities. 
Tropacocaine. This alkaloid is derived from 
the Java coca-plant. It is not a vasoconstrictor 
like cocaine, and it neutralizes the action of 
adrenalin. The time it anæsthetizes a partis very 
transient. It has less power as an anæsthetic 
than cocaine, but it is said to be less toxic 
and is non-irritating to the tissues. As its 


effects are so transient it is not of much use 
to dentists. 
Novocain. This is a synthetie substance ** which 


has rapidly won for itself, in the estimation of 
general surgeons at any rate, the first place during 
the last few years, and has now an assured position 
of commanding importance in surgery, so that 
in most of the great surgical clinies it is ex- 
clusively employed for anesthetic injections." 
This is the opinion of Dr. Arthur Schlesinger of 
Berlin, expressed in his work on ‘ Local Anæs- 
thesia in General Surgery " and published this 
year (1914). 

The writer of this report has used novocain 
exclusively in his practice since November 1906, 
the year after its discovery, to produce local 
anæsthesia by submucous injections. 

Novocain is a white powder soluble in its own 
weight of water, which quality enables the 
operator to use very strong solutions in producing 
local anæsthesia by pressure or ionization. In 
solution it is neutral in reaction and can be 
boiled without undergoing decomposition. In 
comparison with cocaine Dr. Biberfeld of Breslau 
states that as the result of experiment he believes 
that in cold and warm-blooded animals novocain 
is seven times less toxie than cocaine, and in 
human beings ten times less. 

Novocain does not produce anæmia of the part 
injected like cocaine, nor is it a vasodilator like 
eucaine B and alypin. 

Novocain and adrenalin (or suprarenin) are 
not incompatibles, like eucaine B and adrenalin 
are, and the anæsthetic power of the former. is 
enhanced owing to the latter constricting the 
local blood-vessels and thereby retarding its 
diffusion. 

As supplied to the public it is a chloride of novo- 
cain. 

Pharmacology of Novocain. When injected in 
concentrated solution it has no irritant action on 
the tissues. In using solutions for injection only 
those isotonic with the blood-serum should be 
used, as tap-water and distilled water are slight 
irritants. As it does not cost a penny to make a 
litre (35 oz.) of isotonic solution there is no excuse 
for not using it. 

Schlesinger has injected 80 c.c. (over 2j fl. oz.) 
of a 1 per cent. solution, viz. 0:8 grm. (or 12-3 gr.) 
of novocain without any untoward symptom. 

Dr. Fritz Liebl made a series of experiments on 
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himself and recorded the results of his observations 
in a paper entitled “ Local Anæsthesia with 
Novocain.” 

- At 3 p.m. he injected into his right thigh 0-4 grm. 
of novocain in a 1 per cent. solution. Apart from 
the local anæsthesia of the skin there was felt 
only a “slight sensation of warmth," which 
came on at 3.10 p.m. and disappeared in a few 
seconds. 

At 4.2 p.m. (the same day) he injected a further 
75 grm. of novocain in a 10 per cent. solution. 

'The large quantity of 1-15 grm. (over 17 gr.) of a 
10 per cent. solution of novocain was injected in 
the course of sixty-two minutes. 

The effects were as follows : 

Slight sickness, a sensation of warmth of the 
whole body, slight deafness and motor unrest; 
pulse and face colour no apparent change ; difficulty 
in writing owing to difficulty in seeing; slight 
headache and feeling of intoxication. 

4.35 P.M. Sensorium clear ; slight headache. 

4.55 P.M. ‘I feel perfectly well.” 

Novocain without suprarenin is not so powerful 
an anæsthetic as cocaine, but this may be due to its 
not being (1) a vasoconstrictor, and (2) so hydro- 
litie as the latter. Possibly novocain carbonate 
may be as hydrolytic as cocaine chloride. Some 
state that novocain is only half as powerful, but as 
it is only one-seventh as toxie, larger amounts can 
be used with safety. It can be used in 10 per cent. 
and 20 per cent. solutions as an anæsthetic for 
mucous surfaces by application. 

It is claimed by some that “ after-pain " is 
less with novocain than with other local an- 
æsthetics, but this is denied by others. .In my 
own experience I do not find that after-pain 
ever occurs in a socket where a healthy tooth has 
been extracted for regulation purposes. The 
only eases where I have noticed after-pain were 
such as were likely to have had it after a general 
anesthetic. The few cases I have noticed were 
invariably septic pulpless tooth ^ with active or 
passive root-membrane inflammation. I have 
extracted hundreds of teeth with abscesses which 
had no subsequent after-pain, although novocain 
was used to produce the anæsthesia. I have 
extracted five of my own teeth under the influence 
of novocain without feeling any after-pain; but I 
was operated on by a general surgeon and novo- 
cain was used; I felt no pain either with the 
injection or during the cutting of the tissue and 
the ligature of the arteries, but an hour after 
there was considerable pain. I have no reason to 
suppose that the novocain was the cause of the 
pain. On more than one occasion I have had 
patients who, after a painless extraction under its 
influence, have gone home to bed feeling very 
weak but no after-pain ; in each case, however, 
on subsequent occasions they have been exactly 
the same after nitrous oxide and oxygen. 
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Professor Braun states that an ideal anesthetic 
should possess the following qualities : 


(1) It must be less toxic than cocaine. 

(2) It must not irritate the tissues. 

(3) It must be freely soluble in water and 
not decompose on boiling. 

(4) It must be compatible with vasocon- 
strictor adjuvants like adrenalin, suprarenin, 
etc. 


At the present time the only substance possess- 
ing all those qualities in the highest degree is 
novocain, and the only objection to it at all is 
that it has toxie effects very occasionally but in 
very much less degree than cocaine, stovaine, 
beta-eucaine, or alypin. 

It may be that smaller amounts of novocain 
can be used with the same anæsthetizing effect by 
using the carbonate of novocain instead of the 
chloride, the salt sold at present. 

Mayer and Overton laid down the principle that 
“the action of narcotics is due to their high 
coefficient of hydrolytic diffusion." Accepting this 
prineiple Dr. Gros applied it to local anæsthesia. 

I may be permitted to digress here for a moment 
by stating that a ‘ salt " consists of an * acid " 
and a ''base" chemically combined. Cocaine 
(as usually supplied) is a “salt,” the ‘‘ base" 
of which is the “ alkaloid " (like an alkali, acts as 
an alkali with an acid), and the “ acid ” is hydro- 
chlorie acid. In the works that I have referred 
to, “cocaine” is sometimes called a hydro- 
ehlorate, sometimes a chloride. When we refer 
to cocaine or stovaine or novocain we usually 
mean cocaine-chloride and so on. 

All the alkaloids, cocaine, novocain, alypin- 
stovaine, as ''bases" (viz. uncombined with 
acids as salts) are said by Dr. Gros to be 
equally powerful anzstheties, but as chlorides 
(cocaine chloride, etc.) to vary in their anæsthetic 
power, and he says that this variation is due to 
the fact that these different chlorides are not 
gqually hydrolytic. He states that ‘the an- 
æsthetic potential of a salt of a local anæsthetic 
depends on both the anæsthetic potential of the 
*base" (namely, novocain without the hydro- 
chlorie acid) and the degree of its hydrolysis." 
The weaker the acid combined with the base 
(alkaloid) to form the salt so much the greater is 
the hydrolytie action of the latter. Gros states 
that the bicarbonate of novocain possesses an 
anesthetic potential five times greater than the 
chloride does. Läwwen has proved this opinion by 
using a solution of novocain, chloride of sodium, 
and bicarbonate of sodium, and states that the 
anæsthesia was produced quicker and lasted 
longer. i 

If the foregoing opinions are correct then we 
shall have a local anesthetic in bicarbonate of 
novocain, not merely seven times less toxic than 
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ordinary cocaine (viz. chloride) but thirty-five 
times less toxic, providing the bicarbonate has no 
deleterious action peculiar to its own composition, 
and also that it is equally as soluble in water as the 
chloride of novocain is. It is only fair to say that 
the bicarbonate of cocaine is said to be also five 
times. more powerful as an anzsthetie than the 
chloride, and therefore by using this salt (the 
bicarbonate) we should need to use only one-fifth 
of the quantity to produce the same effect as the 
ordinary chloride of cocaine does. In my own 
opinion, considering that there is available for our 
use a substance so slightly toxie and non-irritating 
to the tissues as novocain, it is unnecessary to 
employ cocaine or any other local anæsthetic 
known to us at present. 

With some substances, e.g. tropacocaine, extracts 
of the suprarenal gland and its synthetic substi- 
tutes are incompatible, but Professor Braun 
states that ‘the effect of suprarenin, far from 
being impaired, seems to be enhanced by novo- 
cain, as I have noticed from my very first and 
numerous investigations. The anæmia is more 
pronounced than if pure suprarenin solution or 
cocaine suprarenin solution, with the same ad- 
mixture of suprarenin, is employed. 

““ Independently of my observations, Dr. Biber- 
feld had noted the same curious fact. The 
anæsthetizing power of these novocain solutions, 
in regard to intensity, duration, and extension, 
is at least as great as that of cocaine solutions. All 
the operations described in my book can be 
equally well performed with these as with cocaine: 
solutions." 

In Professor Braun's practice, as the result of 
experience, he finds that solutions of the strength 
of 0:5 per cent. and 1 per cent. are sufficient for ali 
purposes. ‘The 1 per cent. novocain solution 
suffices for tooth extractions, and also, without 
exeeption, for the conductive blocking of large 
nerve trunks." 

* Many a failure is to be attributed to the im- 
There need be no fear 
of letting the right moment pass, for the anæsthesia 
produced, with the aid of suprarenin, lasts a con- 
siderable time."  «(Struthers.) | 

In the experience of the writer, anæsthesia takes 
longer to induce in some patients than in others. 
On one occasion he saw a patient who had an 
exposed nerve, which was extremely sensitive, 
and it was decided to remove it under anæsthesia 
produced by injection into the gum. Two grains 
of the novocain “ C" preparation were injected 
without producing the desired effect. He was 
asked to wait in an adjoining room whilst two 
other patients were seen. "These took over an 
hour, and on. the patient resuming his seat to 
bis astonishment the nerve was quite insensitive, 
and the writer removed it painlessly. 

Professors Braun and Riesel (as recorded in Dr. 
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Guido Fischer’s book on ‘ Local Anæsthesia in 
Dentistry," which should be read by every 
dentist who practises local anæsthesia) separately 
investigated novocain tablets for bacteria and 
always found them sterile, but Hoffmann found 
that half of those he examined from another firm 
contained bacteria. Kutscher found that from 
4 to 8 per cent. of the tablets contained spore- 
bearing bacilli. 

It is therefore very necessary to sterilize the 
tablets. Professor Braun found that if two drops 
of offieinal dilute hydrochlorie acid are added to 
one litre (35 fl. oz.) of physiological salt solution, 
the novocain suprarenin tablets could be dissolved 
in this slightly acidulated solution and then 
boiled without decomposition of the suprarenin 
resulting. 

The contraindications for the use of novocain 
are similar to those of cocaine, and the treatment 
- of novocain poisoning when it occurs is the same. 

On only one occasion has it been necessary for 
the writer to lay a patient down, and in ten 
minutes afterwards he resumed his seat and the 
filling was proceeded with painlessly. The patient 
admitted afterwards that he was "off his food ” 
and could not eat his lunch an hour beforehand. 
The writer has injected the same patient's gums 
on three occasions since without any subsequent 
fainting. In about 1200 cases of injection for 
extractions he has had about ten cases where the 
socket became septic and the after-pain was 
severe. Most of these cases occurred some time 
ago, when the significance of a pink colour of the 
solution of the tablet used was not understood, 
nor was he aware that tablets occasionally con- 
tained bacteria. He always dissolved the tablets 
in water that was boiling five minutes before. He 
has not had one with socket trouble in the last 
nine months. In cases of extraction performed 
under general anæsthesia the foregoing sequelæ 
are not unknown. 

Occasionally there has been a sensation of 
tremor of the legs and palpitation, which may have 
been due to the suprarenin. These are the only 
cases of anything that was not quite normal. 

Mr. J. F. Colyer says, in his book on" Extrac- 
tion of the Teeth ” : 

** Local anæsthetics have definite disadvantages, 
even when used with strict aseptic precautions. 
The after-pain which attends their use is often 
distressing, and the wounds caused by the opera- 
tion do not heal so rapidly as under normal condi- 
tions, due probably to the fact that the drug 
lowers the resistance of the tissues. In conditions 
where the periodontal membrane is infected, the 
act of injecting the drug may break down the 
natural defence of the tissues and cause the infec- 
tion to be disseminated. I have seen some serious 
cases of diffuse suppuration and necrosis following 
the thoughtless use of local aneestheties.'"* 
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If the drug used in the cases that Mr. Colyer saw 
was novocain then the after-effects were not due to 
it but to some other cause. Novocain has been 
proved almost ad nauseam to have no irritant 
action on the tissues whatsoever. 

Alypin. Alypin is a vasodilator like tropa- 
cocaine, but it is not incompatible with adrenalin. 

It is a white crystalline powder with a bitter 
taste and is freely soluble in water. Dr. Schlesinger 
says that its lethal dose is double that of cocaine. 
In some experiments made at Cambridge, England, 
by Le Broeq, where cocaine was taken as the 
standard, alypin was 1:25 more lethal. Accord- 
ing to these experiments stovaine, tropacocaine, 
novocain, eucaine B, in the order named, were less 
toxic than cocaine. As anæsthetics stovaine 
proved the strongest, and the others were equal to 
cocaine. As an irritant, alypin is less so than 
cocaine, and for this reason it is preferred by many 
ophthalmologists. ‘‘ The value of experiments on 
animals is at best doubtful in estimating the toxic 
actions of drugs on the human subject, for human 
beings and animals, such as rabbits, may react 
differently on the central nervous system. The 
only true test is that of clinical experience.” 

An aqueous solution of alypin is neutral in 
reaction, and the drug is unaffected by boiling, 
but C. Mossler is of a different opinion (vide cocaine 
paragraph). According to Dr. Rudolf Machek of 
Vienna, “ it is less toxic and more powerful than 
cocaine as an anesthetic.” In ordinary doses he 
says that it does not affect the heart, nor cause 
secondary hemorrhage nor leave behind any 
depression, and for these reasons he considers it 
to be the only agent which really replaces cocaine. 
In cases of acute inflammation of the pulp, puru- 
lent inflammation with swelling of the gum, he 
finds it equally efficacious, and without any after- . 
pain or injury to the tissues. He recommends a 
2-0 per cent. to 2-5 per cent. solution of alypin com- 
bined with adrenalin, although all his cases did 
not have it. 

Professor Braun, however, states that it injures 
the tissues, and Stetzin has had two cases of severe 
necrosis. nn; 

It is often fallacious to form an opinion, either 
for or against, on small data. 

Stovaine. This drug is the hydrochlorate of 
amylene and was discovered by Professor Four- ` 
neau. It is prepared synthetically. It is a 
white crystalline substance freely soluble in water. 
Its solutions are fairly stable and are unaffected 
by boiling. 

There is considerable difference of opinion as to 
whether its anæsthetic properties are less, equal to, 
or greater than cocaine. It is said to be less 
toxic than the latter and to be specially useful 
for producing spinal anæsthesia. 

Dr. Schlesinger dismisses it in less than two 
lines by stating “on account of its irritating 


SECTION VIII: LOCAL ANZESTHESIA 


properties, it is not suitable as a local anæs- 
thetic.” 

Its irritating action on living tissue may be due 
to the fact stated by E. Impens, that its solutions 
are acid in reaction. All solutions used for 
injections should be neutral or alkaline. 

Eucaine B. This substance is prepared syn- 
thetically. It was discovered by Merling and 
first studied by Vinci in Liebreich's laboratory. 
Eucaine A was an irritant and therefore discarded. 

Eucaine B occurs in two forms—the hydro- 
chlorate and the lactate. The former is soluble to 
the extent of 31—4 per cent., and the latter to 29 
per cent. 

It is a white powder, its solutions are stable and 
unaffected by boiling. Schlesinger says that it is 
impossible to combine it with suprarenal prepara- 
tions (English translation of his book). As Parke, 
Davis and Co. make a preparation which they call 
* Rudrenin," and which implies that eucaine is 
combined with adrenalin, there must be an error 
somewhere. 

Eucaine B is a vasodilator and causes hyper- 
æmia of the part when injected, and its first action 
is said to irritate the tissues but is soon followed by 
the anæsthetic action. It is said to be less toxic 
and equally powerful as cocaine as an anæsthetic 
(Marcinowski) In the Cambridge experiments 
on rabbits eucaine B appeared to be less toxic 
than novocain. In its action as an irritant the 
same experiments showed that it was accompanied 
by swelling and thickening about the point of 
injection and followed by sloughing. Stovaine 
and tropacocaine were followed by sloughing also. 
Cocaine produced slight swelling and hyperæmia 
of very temporary duration, whereas with novocain 
there was no swelling or hyperæmia ; the part was 
perfectly normal after injection and remained so. 

Professor Braun's experiments seem to prove 
that when actually applied to a nerve, eucaine B 
and cocaine are equally effective as anæsthetics, 
but when the accessibility to the nerves depends 
on diffusion, then cocaine is the more effective, 
eucaine requiring to be twice as concentrated to 
produce the same effect. 

“ The fact, however, that eucaine is habitually 
used without ill effects in doses which would be 
dangerous in the case of cocaine, proves it to be 
the less toxic drug of the two."  (Struthers.) 

The dose of cocaine, beyond which it is unwise 
to go, when combined with adrenalin| may be 
stated at 14-2 gr. in 4 per cent. solution. 

Quinine and Urea. In a paper read by Mr. 
Evans of Hull, he stated that quinine and urea 
hydrochloride occurs in white crystals, soluble in 
its own weight of water. The solution is non- 
irritating and non-toxic. Loss of sensation is 
very prolonged and may be complete for from 
four to six hours. For dental operations a 1 per 
cent. solution is used. 
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Mr. Leedham Green, an operating surgeon at 
Birmingham, who performs 35 per cent. of his 
operations on hospital patients under local 
anæsthetics, stated at the International Medical 
Congress, 1913, that his experience with quinine 
and urea hydrochloride had been unfavourable 
and that he preferred novocain. 

Chevanne used a 50 per cent. solution for 
swabbing, but did not get thoroughly satis- 
factory results. 

One case is reported in which a dentist injected 
a solution of quinine and urea hydrochloride into 
the gum of a weak, nervous, and anæmic patient, 
who was specially susceptible to cocaine, for 
extractions. As the patient was nervous he 
postponed them. until the next day, and then 
painlessly performed the operation. This is 
almost incredible. 

Brewster, Rogers, and Hertzler * say that they 
have performed the following operations under 
quinine-urea anesthesia : 


Drainage of gall-bladder, 
Appendicial abscesses, 
Hernias, castrations, etc., 


and the removal of all sorts of tumours ordinarily 
undertaken with cocaine. The strength of the 
solution used was from 1 to 3 per cent. 

Winnifred Green f states that in operations on 
the nose, throat, and ear, and minor operations 
elsewhere, he has found quinine-urea valuable, the 
anæsthesia is stated to last on an average three 
days, and although bleeding is not entirely con- 
trolled it is materially lessened. 

If any one has had considerable experience with 
quinine-urea in dental cases, a paper on the subject 
at the International Dental Congress, 1914, would 
be desirable. 

Adjuvants in the production of local ancesthesia. 
Adrenalin, the vasoconstringent, blood-pressure 
raising principle of the suprarenal gland, was 
isolated by Dr. Takamine in 1900 and introduced 
into medicine by Parke, Davis and Co. in 1910. 
Extracts of the suprarenal gland are very unstable, 
but the synthetic preparations of suprarenin, 
especially the Syn. L. Suprarenin, which turns 
the polarized ray to the left, are much more stable 
and can be boiled for a moment or two in a test- 
tube, which has no free alkali in the glass, contain- 
ing the acidulated physiological solution recom- 
mended by Professor Braun. 

Suprarenin is a white crystalline powder freely 
soluble in water and dilute hydrochloric acid. It 
is usually sold as a synthetic hydrochloride in the 
strength of 1 in 1000. 

Great care must be taken in handling this 
solution as it is very easily contaminated and 
decomposed. It should be kept in a dark place 
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and only bought in bottles of 5 c.c. capacity. 
Synthetic suprarenin, however, will keep a long 
time, but if there is any turbidity or pink colora- 
tion it should be discarded. The rubber stopper 
should be replaced by a cork one as it is thought 
that the sulphur in the rubber may cause decom- 
position. Suprarenin solutions on standing for a 
considerable time undergo change and take on a 
reddish tint. Solutions in this condition. should 
on no account be used, as poisonous substances are 
formed which may cause vomiting, after-pain, etc., 
and one fatal case has been recorded. 

Small doses in. weak solutions give rise to an 
increase of blood-pressure which gradually passes 
away, but large doses, after a transient rise, are 
followed by a fall of blood-pressure, causing 
palpitation, oppression, convulsions, and death. 

« When we use a mixture of a local anæsthetic 
with suprarenin we are injecting two substances, 
each of which has its local poisonous action. 
Injuries to the tissues through the use of supra- 
renin have been frequently observed, and several 
cases of gangrene have been reported in patients, 
the subjects of arterial sclerosis." (Neugebauer.) 

The second danger associated with suprarenin, 
that of secondary hzemorrhage, can be avoided with 
some certainty. Large doses of suprarenin lead, 
after the initial vasoconstrietion has passed off, 
to a loss of vascular tone with vasodilatation, but 
if weak solutions are used this does not occur. 

When adrenalin is mixed with cocaine it in- 
creases the vasoconstricting action of the latter. 
Although novocain is not a vasoconstrictor yet 
with adrenalin the ischemic action of the latter is 
increased (Braun). Eucaine diminishes the power 
of adrenalin owing to the fact that the latter is not 
mixed with an indifferent fluid but with one that 
in itself is a dilator of blood-vessels. 

Suprarenin combines with the protoplasm, to a 
eertain extent, of the tissues injected, and pro- 
viding that the solution is weak and moderate in 
amount, only local ischæmia is produced, but if 
injected in concentrated solution and large amount, 
then the excess of suprarenin, above the amount 
the local protoplasm can combine with, passes 
directly into the circulation and produees its 
constitutional effects. The ischæmia produced 
interferes with the absorption of the anæsthetic 
and therefore localizes its action, prolongs the 
duration of the anæsthesia, and, owing to the 
slower absorption into the circulation, diminishes 
the toxie effects. 

Braun holds the view that when the suprarenin 
and the anæsthetic are finally absorbed into the 
gystem they are not in their original form, but are 
broken up or combined with other substances, 
forming in either case relatively innocuous com- 
pounds, and therefore larger doses of the anæsthetic 
are tolerated with than without suprarenin. This 
action of suprarenin occurs even in minute doses 
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and extreme dilution. ‘ One part of adrenalin 
chloride to 200,000 produces marked ischemia in 
the area of the injection, lasting at least an hour 
and often longer." (Struthers.) 

Braun is of opinion that the dose of suprarenin 
should not exceed 0-5 c.c. of a 1 in 1000 solution 
(8 minims). It will be rarely necessary to use such 
a quantity in dental practice. 

“ Wound healing is in the great majority of cases 
in no way interfered with by the injection of 
solutions used to produce local anæsthesia. The 
strictest asepsis is of course necessary in preparing 
and injecting the solution; the injection of a 
solution containing pathogenic organisms would 
almost certainly be followed by suppuration and 
possibly necrosis." 

The more vascular the tissue the more supra- 
renin is required. Hoffmann gives 2 minims in 
10 c.c. of a 1 per cent. solution of novocain. 
Schlesinger thinks this is too little, and gives from 
2 to 4 m. in 10 e.c. Synthetic suprarenin is said 
to be less toxic than the suprarenal gland extract. 

Suprarenin raises the blood-pressure by direct 
action on the heart-muscle and on unstriped 
muscle throughout the body, especially the 
medium and small vessels. _ 

Suprarenin has no anæsthetic action in itself. 

Epinine. This, the most recent synthetic 
hæmostatic substance, is made by Burroughs, 
Wellcome and Co. It is said to have the same 
action as the extract of the suprarenal gland, but 
the rise in the blood-pressure is more prolonged. 

The following advantages are claimed for it : 


(1) Its solutions are more stable and less 
liable to deterioration. 

(2) Being a pure synthetic preparation its 
composition and characters are constant, and 
it is therefore constant in action and can 
always be relied upon to produce the charac- 
teristic effects of suprarenal extract. 

(3) Solutions of ** epinine ” can be sterilized 
without undergoing decomposition. 


Quantitatively the ratio of the activities of the 
natural suprarenal principle and epinine are 
asel 10; 


III. SPHERE OF USEFULNESS 
(1) FOR EXTRACTIONS 


For single extractions or where there are several 
teeth close together on the same side and the same 
jaw, a local anæsthetic is very useful, providing 
the patient is physically and mentally fit for the 
operation. 

Where extractions have to be made at one sitting 
on both sides of each jaw, which would require 
four sets of injections, e.g. the four first molars, 
local anæsthesia would be inadvisable, as, although 


SECTION VIII: LOCAL ANZESTHESIA 


there would be four sets of injections necessitated, 
the patient has only one body to take the whole 
of the drug injected. Poisoning in such cases 
might occur. The writer would prefer a general 
anæsthetic in such circumstances. 

In very difficult extractions due to malposition 
of the tooth, where local anæsthesia can be com- 
pletely induced, he prefers to extract by this 
method as the duration of the anæsthesia is very 
much longer than with nitrous oxide, as ordinarily 
given, and in addition the operator has the ad- 
vantage of the co-operation of the patient. 

As previously stated, the best cases for local 
anzsthesia with no after-effects are where. teeth 
are extracted for regulation purposes which have 
not had any inflammatory condition previously. 

The most troublesome cases are those where 
there has been periodontitis, or it is still present ; 
in the latter the dilatation of the vessels and in- 
creased rapidity of the blood-stream has slowed 
down and finally stopped ; in the former the new 
tissue being less vascular as well as less cellular, the 
drug does not get through. 

Successful mucous anæsthesia, in the writer’s 
opinion, depends almost entirely upon the blood- 
flow to carry the drug to the nerves of the part. 
In the condition of ** stasis ” the tissues are serum- 
logged, and so the drug fails to get through. In 
these cases the operator finds that, after the first 
few drops are injected, instead of the further in- 
jection becoming painless the pain increases. It 
will then be necessary to employ one of the follow- 

ing methods in order to ** block ” the nerve : 


(a) Regional anæsthesia, e.g. Fischer's or 
Escat’s or Nogué's. i 

(b) Mucous anæsthesia in front and behind 
the inflamed area. 

(c) Parrott’s method; anæsthetizing the 
alveolus and drilling a hole through it so that 
the periodontal membrane can be reached. 

(d) Tugmann’s method ; a combination of 
ionization and injection. | 


In extraction of deciduous teeth about the 
period of the eruption of their successors, when one 
expects to find little or no root left, the injection is 
occasionally painful, the ‘ absorbent organ ” 
being large. The writer is unable to explain the 
cause of the pain other than by the hypersensitive- 
ness of the organ, or resistance of the tissue to the 
impregnation of the drug, the pain resulting from 
compression. Of course this pain is felt only at the 
first part of the injection. 

He is one of those who do not use local 
anesthesia in every case of extraction. He never 
unduly presses a patient to have it. Occasionally 
he advises a general anæsthetic when the patient 
prefers a local one. He never injects unless he 
knows that he has, or thinks that he has, a reason- 
able patient to deal with—one who will sit still 
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and not break the needle. He has extracted teeth 
at all ages from five years to over eighty under 
local anæsthetics. Age is not so important a 
point as the physical or temperamental condition 
of the patient. 

In anæsthetizing loose teeth, teeth that rock 
about in the socket, it is often more difficult or 
painful to anæsthetize completely than if the tooth 
were absolutely immovable to pressure with the 
fingers. In such cases the injection should be 
made down the socket between the tooth and the 
gum. 

Undoubtedly it is more difficult to produce local 
anesthesia in a tooth than in a soft part anywhere 
else in the body. 

Inteeth affected with alveolar abscess, anzesthesia 
is, as a rule, easily induced. Care should be taken 
to inject outside the area of suppuration. The 
same caution applies to cases of pyorrh&a. In 
the latter the injection should be made high up in 
the maxilla or low down in the mandible. 

For buried roots, in cases of neuralgia, which 
are entirely covered by gum, and only diagnosed 
through a radiograph, a local anæsthetic gives time 
for an incision to be made through the gum in 
order that the root may be carefully localized 
before attempting extraction. 

For removing radicular odontomes, opening 
alveolar abscesses, excision of polypi of the gum 
and epulis, curetting fistulous canals, local anzs- 
thesia is sufficient. In teeth which the patient is 
anxious to save, affected with chronie abscesses 
(where the ionization method of treatment is not 
tried), providing the tooth is still firm, the gum 
may be incised, a ** gate ” of alveolus removed, and 
the apex of the root sawn off. Also for opening 
the antrum through the socket of a tooth, local 
anzsthesia is ample. 


(2) FOR CONSERVATION WORK 


Many of the foregoing are not common occur- 


 rences in one's practice, but sensitive dentine and 


exposed pulps are. ‘With local anzesthesia sensitive 
cervical cavities mày be prepared painlessly. . 
It may be produced by 


Regional or mucous injection ; 
Ionization ; 

Pressure ; 

Combination of the above. 


In accessible cavities where the saliva can be 
controlled, ionization is sufficient to produce 
anesthesia, the best condition being where the 
rubber dam is applied, as it not only controls the 
moisture but insulates the crown of the tooth from 
the surrounding tissue, and so ensures the current 
being passed through the desired spot. 

In cavities where the dentine is partially decalei- 
fied, but the nerve filaments in it are not only still 


544 


alive but hypersensitive, and where one knows 
that germs are present in abundance, ionization is 
good treatment, first, because pressure is not 
required, and second, because the germs are not 
driven into the pulp; the **ions " of the anesthetic 
pass through alone. 

In using local anæsthesia for conservative work 
two important symptoms are lost, viz. pain and 
the pink colour of an exposed pulp, the adrenalin 
principle having produced ischzemia. 

One does not go to the trouble of inducing local 
anæsthesia unless the conditions are such that 
conservative work cannot be done without too 
much discomfort to the patient. One cannot do 
conservative work under local anæsthesia in the 
same time as the same work in a tooth that does 
not require an anæsthetic. The object of local 
anæsthesia in conservative work is chiefly to 
make an otherwise painful operation painless, and 
also to enable the operator to do all that is neces- 
sary for the case in hand. 

As these guides are abolished one has to exercise 
much caution. In any cavity, otherwise than quite 
superficial, after it is prepared, it should be filled 
temporarily, and on a subsequent occasion when 
the anæsthesia has passed off it can be filled 
permanently. 

In removing live pulps from teeth, unless single 
rooted, it is advisable to remove the pulp from the 
chamber and then kill the remaining portion with 
some escharotic substance, as arsenious acid, 
cobalt, ete., mixed with novoeain or alypin and 
adrenalin. 

In attempting to remove anesthetized pulps 
from difficult positions one is not always sure that 
the last fragment at the apex has been removed, 
that little bit and yet how much it is." If this 
happens, then of course pain is felt after the 
anæsthesia has passed off. For example, take a 
lower six-year molar with its curved roots. Un- 
less the ** nerve " in the root comes away in one 
long piece one cannot be sure that all is removed, 
and if it had been done under local anæsthesia, 
and incompletely removed, the result would be 
unsatisfactory, whereas if the same fragment had 
been killed previously, then with suitable anti- 
septies rarely anything untoward would happen. 

To obtain the best results, apart from the 
necessary skill in the technique, every precaution 
should be taken in the sterilizing of instruments 
and the fluid to be injected. 

Distilled water and tap-water should never be 
used as the former causes pain and the latter, 
according to Dr. Giuseppi, may decompose the 
anæsthetic. Only normal physiological solution 
should be used. If this is slightly acidulated 
(two drops of dilute hydrochloric acid in one litre 
of physiological solution) then the novocain and 
the suprarenin can be boiled without decomposition 
of the latter. Novocain is unaffected by boiling. 
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In sterilizing the syringe by boiling in “ soda,” 
care must be taken that it is free from alkali when 
used, otherwise the novocain will be decomposed. 
A better plan is to boil it in normal solution. The 
latter is a 0-91 per cent. aqueous solution of 
chloride of sodium (common salt). 


THE PREPARATION OF THE MOUTH BEFORE 
OPERATION 


“The reason for cleaning the mouth lies in its 
inherent septicity. Even from the most cleanly 
mouth, the mouth streptococcus can always be 
recovered, while in the less cleanly mouth patho- 
genic and putrefactive organisms abound. A 
septic mouth may allow of direct infection of any 
wound in the mouth, nose, throat, air passages or 
intestinal canal." (J. G. Turner.) 

In a clean mouth vigorous rinsing with a solu- 
tion of 1 in 80 carbolie acid or other antiseptic, 
followed by several wipings of and around the 
part to be injected with tineture of iodine will be 
all that is necessary. ‘‘ Iodine retards bacterial 
growth," and, as it were, fixes ** the bacteria for 
some time in such a way that they cannot get into 
the wound.” 

Very dirty mouths must be prepared for the 
operation by a thorough scaling and the use of 
antiseptic and astringent mouth-washes for 
some days. If any trouble arises after local 
anesthesia, many will say that the injection 
caused it. The writer has two patients who 
always have septic sockets, post-operative pain, 
and slightly sloughing gums after extractions under 
nitrous-oxide anesthesia. Each of them has a 
clean mouth ordinarily. The laity know that there 
is such a condition as “ good-healing flesh ” and 
** bad-healing flesh." 


SPECIAL INDICATIONS FOR LOCAL 
ANÆSTHESIA 


For very difficult extractions where time and 
care are needed. 

When the patient has a fear of a general an- 
æsthetic. 

For patients who are known to have laryngeal 
spasm with nitrous oxide. 

For those who become very excitable under its 
influence. 

For patients who suffer from asthma, bronchitis, 
etc. 


IV. CONTRAINDICATIONS AND DANGERS 


(1) In the very young and the very old cocaine is 
said to be contraindicated ; in the opinion of 
the writer it is often contraindicated between those 
ages. 
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Local anesthesia is also contraindicated in 
cases of— 

(2) Very excitable patients who prefer a general 
anæsthetic. 

(3) Hysterical patients. 

(4) Very anæmic and cachectic patients who 
show marked intolerance to cocaine. 

(5) Arterial sclerosis and goitre. 

(6) Trismus, where force is necessary to open 
the mouth. 

(7) General debility after long and depressing 
illness. 

(8) Severe purulent periostitis and ulcerative 
stomatitis. 

(9) Low blood-pressure, at 120 or below it. 

** One must not be fanatical in one's advocacy of 
local an:ssthesia." (Schlesinger.) 

Large doses of suprarenal principle produce a 
transient rise in blood-pressure which is quickly 
followed by a fall of blood-pressure. In severe 
cases this may lead to pulmonary cedema, con- 
vulsions, paralytic phenomena, and death. More- 
over too large doses may allow of secondary 
hæmorrhage, owing to the loss of tone, following 
the transient constriction of the vessels. Only 
small doses freely diluted should be given. One 
should not exceed three minims of 1 in a 1000 
solution of suprarenin at one sitting. 

In making a solution for injection with tablets 
and sterile normal or physiological solution (0:91 
per cent. sodium chloride), should a pink colour 
oceur it should be thrown away. The pink colora- 
tion shows that the suprarenin is decomposing. 

In cases of arterial sclerosis less suprarenin 
principle should be used. 

For the extraction of teeth a 2 per cent. solution 
of novocain may be used. For other dental 
operations a 1 per cent. solution is sufficient. 


OCCASIONAL SEQUELZ TO LOCAL ANZESTHESIA 


** Injuries to the tissues through the use of the 
suprarenal principle have been frequently ob- 
served. Several cases of gangrene have been seen 
in subjects of arterial sclerosis." (Schlesinger.) 

Secondary hæmorrhage may be due to a too 
large dose of suprarenin. "There may also be— 

Headache or talkativeness. 

Faintness, giddiness, and tremor of the limbs. 

Post-operative pain. 

Septic sockets ; sloughing of gum. 

Necrosis of alveolus. 

Von Gaza, after using for two patients a solution 
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of novocain, which had been kept some time, 
states that they had alarming symptoms such as 
persistent analgesia, much swelling, and, in one 
case, dangerous hemorrhage for some days. He 
says that he sterilized the solutions before using. 
He thinks that toxins must have got in that were 
not killed by boiling. 

It is quite possible that the suprarenal principle 
had decomposed owing to there being soda in the 
glass of the bottle or ampoule containing the 
solution. 

‘* Post-operative pain is often due to purely 
accidental conditions of the wound, i.e. remaining 
sharp alveolar splinters, sloughing of the margins 
of the wound, insufficient bleeding and clot forma- 
tion after excessive ischæmia, injection of non- 
isotonie solutions or those containing strongly 
toxic agents, insufficient disinfection of the field of 
operation, infection from extraction with unclean 
instruments, or the patients touching the wound 
with septic fingers."  (Fischer.) 

* Numerous experiments have shown that, 
together with the pain, the redness also disappears. 
It was heretofore impossible to modify an in- 
flammation at the climax of its development in such 
a way as to cause the redness to disappear. With 
the above anæthetics (orthoform or novocain) 
this can be accomplished in a very short time, 
often within a few minutes ; more—the pain can 
be absolutely abolished. This rapid abatement 
of the redness can be explained only by assuming 
a direct relationship between pain and redness, 
in opposition to Cohnheim's theory." (Fischer.) 

From the foregoing it is evident— 

(1) * That as irritation of sensory nerves pro- 
duces hyperzmia by way of reflex, so the inhibition 
of this irritation prevents hyper&mia or abolishes 
162% 

(2) ‘ That therapeutic treatment should be 
directed simply and exclusively against the 
irritation of the sensory nerves, and that the normal 
function of the vessels should be maintained." 

(3) * That anesthesia is required only to such a 
degree as to inhibit reflex action and to abolish in 
the parts involved the changes produced by the 
sensory nerves by way of reflex." 

The treatment, then, of post-operative pain, after 
removing loose splinters of alveolus and cleansing 
the sockets, is to arrest or “ block” the painful 
stimuli by applying in powder form a non- 
irritating anæsthetic like novocain and covering 
it with some antiseptic gauze. Internally aspirin 
or morphia should be given. 
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REPORT ON 


LOCAL ANJESTHESIA WITH SPECIAL REFERENCE TO 
(A) METHODS, (B) DRUGS, (C) SPHERE OF USEFULNESS, 
(D) CONTRAINDICATIONS AND DANGERS 


By E. R. WARNER, M.D., D.D.S., DENVER, CoLoRADo, U.S.A. 


THE year 1884, when Koller introduced perma- 
nently into surgery the alkaloid of the erythro- 
xylon coca, marks the beginning of the local 
anæsthesia practised to-day. History records that 
the earlier attempts in the modification of pain 
were directed more through general than local 
methods. Narcotics that had been used internally 
were employed locally. The compression of nerve- 
trunks is of old and uncertain origin. The severing 
of nerve-trunks was noted as far back as 1800. 
The electric current was employed as early as 1858 
and to some extent is in use to-day, especially by 
charlatans. In the early days of modern dentistry 
efforts to relieve pain were directed through the 
applications of chloroform, ether, alcohol, aconite, 

opium, the essential oils, phenol, etc. They were 
used singly or in compound, and often under 
fanciful names in proprietary preparations. The 
application of cold and abstraction. of heat by 
the ice-pack and congealing agents were early 
methods. In 1866 Richardson introduced the 
ether spray, which for a time proved fairly success- 
ful. Since the introduction of chloride of ethyl 
in compact tubes the spray method has been and 
is to-day used to a considerable extent. 

The definite anesthetic property of cocaine was 
appreciated, but, along with its successful ad- 
ministration, its toxicity, through clinical observa- 
tions, was observed and soon realized to be of 
such importance that some methods for its 
modification must be adopted. . Scientists became 
interested in the development of some acceptable 
substitute, and, from this time, the synthetic 
methods were utilized, the retention of the anæs- 
thetic properties with the elimination of the toxic 
and irritant elements being the aims sought. In 
the group of preparations that have appeared 
commercially since 1891, and which, from. one 
cause or another, have been partially discarded, but 
notably because of the irritating action upon the 
tissues, may be mentioned tropacocaine, eucaine 
A and B., holocaine, acoin, nirvanin, stovaine, 
alypin, nervocidin, chloretone, and novocain. Of 
all the synthetic substitutes so far reported by 


the investigators in their extensive  experi- 
mental work, novocain seems to meet the 
requirements better than any other. It has 


been observed that in treating malaria with 
quinine and urea hydrochloride, local anæsthesia 
in the injected area is produced. In many 
communities this method finds ready accept- 
ance in dental and surgical fields. In 1904 the 
use of blue light as a local anæsthetic was in- 
troduced. The effect is more an analgesia, and 
in all probability suggestion enters largely in 
the accomplishment of the result. Braun, in his 
efforts to ascertain the specific action of the various ` 
cocaine substitutes on the tissues, found that the 
simultaneous vascular contraction at the seat of 
injection increased the intensity and duration of 
the anæsthesia produced, and correspondingly 
reduced the amount of the anæsthetic required for 
any particular case without impairing its effective- 
ness. It was this discovery that prompted him 
to mix a suprarenal preparation with the anæs- 
thetie when making the injection The solution 
of the powdered suprarenal extract made from the 
suprarenal glands of the sheep and ox, and known 
under the names of suprarenin, adrenalin, etc., has 
the property of actively contracting the blood- 
vessels, and when mixed with cocaine or any 
adaptable substitute has the effect of checking the 
diffusion of the anæsthetic at the seat of injection, 
thereby locally intensifying the action of the 
anesthetic, and at the same time modifying 
organic disturbance. Suprarenin is now also pre- 
pared synthetically and is said to be purer, less 
toxic, and more stable than the organic preparation. 
NUBE solutions when employed are usually in 
a -gyp Physiologic salt solution to which preserva- : 
tives, as small quantities of chloretone, thymol, 
etc., are added. Adrenalin solutions do not keep 
well and should be freshly prepared. Synthetic 
adrenalin or suprarenin is now prepared in con- 
venient tablet form, either alone or in combination 
with novocain or other anæsthetic agent. These 
agents in liquid form may also be procured in glass 
ampules, hermetically sealed. 

Local anæsthesia is induced either erc? the 
mucosa or by the conductive method. "Through 
the mucosa, by infiltration, only the terminal 
ramifications of the nerves in a definite area are 
affected. In conductive anæsthesia a larger nerve- 
trunk is intercepted directly at its base and is 
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prevented from conducting impressions, through 
the injections into the area immediately surround- 
ing. The hypodermic administration of local 
anæsthetics not only implies the necessity for a 
definite knowledge of the anatomy of the parts, 
and of the physiological action of the agents em- 
ployed, but the method involves : 

(1) A solution in accordance with the physio- 
logical laws governing cells. 

(2) A carefully selected hypodermic armamen- 
tarium. 

(3) Mastery of technique. 

(4) Correct method for case in hand. 

(5) Good judgment of prevailing conditions. 

The essential properties of an effective and 
satisfactory local anæsthetic for hypodermic use 
should be : 

(1) Its toxicity must not exceed the degree of 
toleration. 

(2) It must not cause any tissue lesion. 

(3) It must be soluble in water and its solution 
must be sterilizable. 

(4) It must combine with suprarenal prepara- 
tions. 

The injection of the anæsthetic into the mucosa 
infiltrates the tissue surrounding the point of 
injection, and has the effect of paralysing the 
functions of the nerves supplying the area to such 
an extent that insensibilitv to pain is estab- 
lished. 

The technique of hypodermic injections is of 
importance. Prinz classifies under five heads : 

(1) 'The subperiosteal injection is that of insert- 
ing the needle midway between the gingival margin 
and the apex of the tooth slowly and steadily 
through the gum-tissue and periosteum along the 
alyeolar bone towards the apex, depositing the 
fluid under pressure close to the bone, both in the 
upper and return trip of the needle. 

(2) The peridental injection is that of inserting 
the needle directly into the peridental membrane 
under the free margin of the gum or through the 
thin alveolar bone so as to reach the peridental 
membrane direct. 

(3) The intraosseous injection is that of opening 
through the gum directly into the spongy cancel- 
lated bone, using a spear-pointed drill to effect an 
entrance. 

(4) The mandibular injection introduced by 
Braun in 1905 is what is since known as the con- 
ductive anæsthesia of the mandibular nerve, and 
consists in centrally anæsthetizing the mandibular 
as it enters the mandibular foramen, and inci- 
dentally the lingual nerve. 

(5) The injection into the pulp, or pressure 
anæsthesia, pressure cataphoresis, pulp anæsthesia 
or contact anæsthesia (as the process is variously 
termed), is the introduction of a local anæsthetizing 
agent in solution by mechanical means through 
the dentine into the pulp, or into the exposed pulp 
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for the purpose of rendering this latter organ in- 
sensible to pain. Operations in the mouth require 
sterilization of the field for injection, for which 
tincture of iodine has been strongly recommended. 
Complete sterilization of the syringe and needle 
is necessary. This implies the use of an equip- 
ment that can be boiled, or kept submerged in 
aleohol. Steel needles can be used once and 
thrown away or can be boiled and used again. 
Preference with many seems to be to use the iridio- 
platinum needle, which can be retained in place on 
the syringe and sterilized in the flame. 

The necessary quantity and concentration of 
the anæsthetic solution, the proper placing of the 
syringe in position and its subsequent manipula- 
tion, are important factors. Very necessary is 
a knowledge of the anatomic structure of the 
alveolar process. 

Cocaine hydrochloride has been the standard 
for hypodermic use. Recent writers are distinct!y 
favourable to novocain. It is claimed fornovocain 
that it is from six to seven times less toxic than 
cocaine, and therefore can be used with greater 
freedom and less danger. 

Some authorities have questioned whether the. 
comparisons of the toxicity of cocaine with that of 
the synthetic substitutes have been made from ob- 
servations prior to the use of adrenalin in combina- 
tion, and in a measure are unjust, claiming that 
where a pure 1 per cent. solution of cocaine is used 
with adrenalin or a synthetic substitute, itis a safe 
and feasible preparation, and its use not attended 
by so alarming manifestations as were noted during 
the earlier days. 

The virtues claimed for novocain are that it 
possesses the same action on the peripheral nerves 
as cocain, with an equal amount of anæsthetic 
potency, has no side- or after-effects, and is non- 
irritating to the soft tissues. "The indications for 
novocain are the same as those for cocaine. One 
to two cubic centimetres of a 2 per cent. solution, 
with the addition of small quantity of adrenalin or 
synthetic suprarenin, can be used for hypodermic 
injection. 

Many writers become extremely enthusiastic in 
the use of certain preparations, and this condition 
prevails with many in the use of novocain. Clinical 
observations over a considerable period of time 
become necessary to secure statistics that are 
sufficiently reliable upon which to base conclusions. 
The skill of the operator, which implies the judg- 
ment necessary in the selection of his cases, the 
sterilization of his field of operations and instru- 
ments, and the watchfulattention given during the 
operation, may often account for the successful 
operation and favourable reports upon a given 
agent, when the same strength of solution 
given under adverse circumstances would be 
deleterious, and the credit given to the 
anesthetic used. While local anesthetics are 
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usually indicated where heart lesions contra- 
indicate the use of a general anæsthetic, the cu- 
mulative effect of the drug in the system, the 
quantity injected, the quick elimination of the 
drug from the tissues through hæmorrhage, 
locally rather than wholly through the general 
lymphatie system, account for much in the 
success of the operation. Limitation of the extent 
of operations, especially where a considerable 
quantity of the anesthetic may be injected, is 
advisable in cases of questioned ability to resist the 
anesthetic. From a legal point of view the side- 
and after-effeets must be considered, and the 
avoidance of production in the patient of psychic 
disturbances. Deaths from cocaine administered 
hypodermieally were comparatively frequent in 
the earlier days of its history, and were 
attributed to two specific causes—an impure 
product and too large a dose. Cocaine intoxi- 
cation usually manifests itself in three distinct 
stages; excitement, muscular spasm, and col- 
lapse. 

A careless or timid operator, in the use of the 
hypodermic syringe, may, at a critical moment, and 
in a dangerous position, be unfortunate enough to 
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break the needle, and possibly not only render in- 
effective service, but find a difficult problem to 
solve in the way of removal. 

'The sphere of usefulness and the extent to which 
local anæsthesia can be utilized depends to a great 
degree upon the ingenuity of the operator. As his 
skill increases, his field enlarges. | 

Extraction of teeth, lancing abscesses, root 
amputations, deeply seated pyorrhæœa work, 
removal of tumours and cavity excavations are 
among the most common fields of operation 
for the dentist. 


In this brief report only the essentials have been 
touched upon, the consensus of opinion given as 
drawn from the writings of Kirk, Buckley, Prinz, 
Braun, Fischer, Winter, Johnson, Thoma, Hertzler, 
and others. For more complete descriptions of 
the need of a thorough knowledge of the anatomy 
of the parts and of the technique of operation, of 
the sterilization of the field of operation and of 
the equipment, the anesthetic agents and their 
chemical composition and their physiological 
effects, the reader is referred to the later textbooks 
upon these subjects. 


PAPER ON 
WHAT MEANS MAY BE TAKEN TO PROTECT THE 
PUBLIC FROM ANAESTHETIC ACCIDENTS 


By J. STUART ROSS, M.B., F.R.C.S. bom, 


Tuer object of this paper is to elicit, if possible, a 
discussion from as wide an area as possible as 
to the proper organization of the medical and 
dental professions from an anesthetic point of 
view. While anesthetic fatalities in dental 
practice are not very common, they do occur. 
They stand in a different category from those 
in connexion with major surgery, in that they 
come as a wholly unforeseen calamity to the 
relations and dependents of the patient, and, 
worst of all, are known to be for the most part 
preventable. The most careful man may meet 
with such a calamity, and may be rightly judged 
to be free from either legal or moral blame, but he 
knows in his heart that he made a mistake, and 
that if his judgment had been better, his patient 
would have survived. 

The preventive means at our disposal seem to 
me to fall into five groups. 


(A) LEGISLATION 


In this, I would include administrative acts 
by State Officials, and I put it first, not because 


I personally have any great faith in it, but because 
there is undoubtedly a strong, if not very wide- 
spread, feeling n its favour. It is certainly 
absurd, that persons without the most elementary 
knowledge of medicine, without any pretence 
to scientific knowledge of any sort or kind, should 
be permitted to administer anesthetics. Yet 
that at present is the law in this country, and 
possibly in others, and the only protection given 
by the law to the public is that if a fatality occurs 
in unqualified hands, unpleasant things are 
said by the authorities. Nothing is done, no 
penalty is exacted. ; 

Three separate attempts to deal with this 
anomaly by legislation have been made in this 
country, but all have come to grief. The osten- 
sible cause of failure has varied, but I think 
the real cause is that, having determined that no 
unqualified person may give an anesthetic, the 
question of what qualified person may do so be- 
comes such a burning one. Dr. Hewitt (now 
Sir Frederick) would have prevented any one 
but a fully qualified medical man from giving 
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any general anæsthetic at all; Dr. Dudley Buxton 
would have allowed the dentist to give nitrous 
oxide, but no other anesthetic; while the late 
Mr. Cooper, M.P., in one Bill which he intro- 
duced, followed Hewitt’s lead, but in a second, 
would have generously placed the dental surgeon 
on an entire equality with his medical biother, 
and would have allowed him to give anæsthetics 
both for dental and surgical purposes. J merely 
mention these rather dry details to show the difti- 
culties into which a legislature drifts if it attempts 
to deal with the matter. I suggest that the 
only point upon which legislation can usefully 
operate is that of the wholly unqualified person. 
Such a man has given no guarantee to any public 
body either of knowledge or judgment, and has 
no elaim to be allowed to administer lethal poisons. 
The further points might well be left for settle- 
ment between the two professions concerned, 
aecording to their judgment and conscience in 
each individual case. 

Apart from legislation, the State in this and 
many other countries already interests itself in 
anesthetic accidents. It provides, in the United 
Kingdom, a record of them which might be greatly 
improved. In England and Ireland the Coroner, 
in Seotland the Procurator-Fiscal, conducts an 
inquiry, public in the case of the Coroner, private 
in the case of the Procurator-Fiscal, mainly 
directed towards the question of the degree of 
blame to be attributed to the administrator. In 
name, the inquiry is into the cause of death, 
. but in practice it is upon the question of blame 
that all the interest is focussed. I would not say 
one word against the ability with which these 
officials discharge their invidious task, nor against 
the general justice of their decisions. But I do 
suggest that these inquiries are too limited 
in their scope, and that much useful clinical 
information is thereby wasted. It is only right 
that some independent person should determine 
whether any legal or moral blame attaches itself 
to the administrator ; but the scientist would 
wish to utilize the unique opportunity of such 
an inquiry, to determine as accurately as possible 
the real faetor which caused the fatality. Coroner's 
Courts do seek to distinguish between accidents 
dueto the anzsthetie and those occurring during 
its administration, but either verdict is a very 
general one from the scientific point of view. 

Too often State interference does as much 
harm as good, but the collection of reliable in- 
formation is about as harmless a form of State 
activity as one can imagine. I suggest that for 
a period of years, say three, the officials con- 
ducting these inquiries might be assisted by one 
or more expert assessors who could hear the 
statements of those concerned, elicit replies to 
such additional questions as their knowledge and 
experience suggested, and draw up a report 
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embodying not only their own opinions as to the 
cause of the accident, but also all the evidence 
upon which that opinion was founded. Such reports, 
published without indication of names or places, 
would put at the disposal of those interested a 
mass of clinical information which would be 
of real value in elucidating the most common 
sources of danger. Two recent papers have 
impressed upon one the gaps in our knowledge 
which such reports alone can fill. Fleming 
analysed 700 reports of anæsthetic accidents as 
reported in the publice press. His conclusions 
were valuable, but fell far short both in scope 
and reliability of those which an equal industry 
and ability would have extracted from reports such 
as I have suggested. Levy has recently pointed 
out that chloroform has dangers in under- as 
well as over-dosage, and only skilled cross- 
examination of the administrator while events 
are fresh in his mind can show the importance 
or relative insignificance of Levy's work. 

In passing, I may remark that since a large 
part of the population of these isles is now under 
the sway of the National Health Commissioners, 
they might care to direct the attention of their 
statistical department to this subject. And I 
may also remark that if it were done it must 
be done thoroughly; or the conclusions reached 
would be quite unreliable ` 

As regards the relative value of the private 
inquiry of Scotland and the publie ones of England, 
Ireland, and, I believe, of the Colonies and the 
U.S.A., much difference of opinion exists. 
Personally I rather favour the private system, 
and doubly so if the inquiry were to be extended 
on the lines I have suggested. 


(B) EDUCATION 


When we come to education, we enter a field 
more fruitful, but in which we find a cleavage 
of opinion corresponding to that revealed in 
proposals for legislation. I desire to discuss 
quite openly whether we are to educate the 
medical or the dental student, or both, to give 
dental anesthetics. From information kindly 
supplied to me from the Deans of some British 
Dental Schools it is evident that some of them 
teach their students N,O only, and impress 
upon them that they must call in a medical man 
for the more serious work. The second state- 
ment follows from the first, for N,O alone, by 
the oral route, meets but the slightest of extrac- 
tion work. In Edinburgh, the dental student is 
taught a method which will enable him to handle 
the great majority of cases. Which of these 
two policies is the better, from the publie point 
of view ? 

Sir Frederick Hewitt justifies his proposal to 
put all this work in the hands of medical men by 
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the statement, quite true in itself, that anæsthetic 
emergencies are in their essence medical, not 
dental. To this I would reply that many people 
cannot afford the double fee. Moreover the 
average medical man of to-day is not a good 
dental anæsthetist. He may be able to give 
chloroform excellently— just as well as it can be 
given; he may even know something of ether. 
But dental anssthesia is a subject by itself, 
though of course related closely to surgical 
anæsthesia. Although the general Medical 
Council insists that the medical student shall 
give a certain number of anesthetics under 
supervision, it does not specify that any pro- 
portion of these shall be for dental or other similar 
purposes. My own opinion is quite definite. 
While I consider it most desirable that the dental 
student should be trained to give dental anæs- 
thetics, the medical student should also be similarly 
instructed. It is an added protection to the 
individual patient that the administrator should 
be a medical man, and one which he is entitled to 
have if prepared to pay for it. But he should 
not be asked to pay for a sham—to remunerate 
a man who may be a highly qualified physician 
or surgeon, but without knowledge of suitable 
anæsthetics for dental purposes. 

From conversation with post-graduate students, 
I am convinced that many men realize the neces- 
sity for better knowledge in the profession of medi- 
cine, of short safe anæsthetics, and that a course, 
both practical and theoretical, would be appre- 
ciated. So far, there has been difficulty in arrang- 
ing a satisfactory course in Edinburgh, but the 
response to such facilities as we have been able to 
offer shows a real demand. I would like to 
hear whether anything has been done at other 
post-graduate centres. 


(C) ADVANCES IN SCIENTIFIC KNOWLEDGE 


These are constantly being made and may 
some day lead us into the path of perfect safety. 
But that day is not come ; the fool-proof anæsthetic 
is yet to be found. Indeed, in the realm of 
anesthesia, science at present seems to focus 
its attention upon demonstrating new ways in 
which old anæsthetics may cause death. Still, 
even that information is of value, and with in- 
creasing knowledge of the commonest pitfalls 
we may learn how to avoid them. Indeed, 
much has already been learnt and real progress 
made. If the amount of work now done under 
anesthesia had been proceeding thirty years 
ago, the death-rate would have been immensely 
greater than it now is. 


(D) THE CHOICE OF ANÆSTHETIC 


Holding the views which I have put forth 
and looking at the matter from the broad, and I 
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hope publie-spirited, point of view, I venture 
to think there is great scope for ‘ some simple, 
safe method of dental anæsthesia which can be 
relied upon to yield reasonably uniform results 
in the hands of a careful, but not specially skilled, 
man"; to which I would add the additional 
proviso, * and which is capable of dealing suit- 
ably D the great majority of extraction 
cases.' b. 

Judged by this rather cumbersome, but I think 
useful, standard, how do the methods usually 
described in English textbooks come out? Pure 
nitrous oxide by the oral route yields an anæsthesia 
of rather unpleasant character and of too short 
a duration to meet the necessities of quite a large 
proportion of cases; nitrous oxide and oxygen 
by the Hewitt method is uncertain save in the 
hands of the expert, and also is of very brief 
duration ; nasal methods are distinctly the 
domain of the expert; ethyl chloride by itself, 
while yielding an anæsthesia of most useful 
duration, has deservedly earned a reputation 
as being far from safe ; nitrous oxide and ether 
is not hard to give and yields an ample anzesthesia, 
but is most unpleasant in its after-effects if 
pushed to useful lengths. It was to fill what we 
believe to be an obvious gap in dental anæsthesia 
that Dr. Guy and I evolved the gas-oxygen-ethyl- 
chloride combination, which Dr. Guy has described 
in a report to this Congress. It would be absurd 
to claim it as a complete or final solution of tbe 
whole problem, or to say that any man can in a 
few lessons be taught to give it as well as an . 
expert. But we do believe that it conforms 
pretty closely to the definition laid down at 
the beginning of this paragraph. At the close 
of his fifty cases, the Edinburgh dental student 
gives it with perfect safety and usually with very 
fair success, and though when he begins in practice 
he often prefers to depute this part of his work 
to an expert when one is available, and the patient 
can afford it, he knows that he has at his own 
command a really serviceable form of anæsthesia 
if need arises. 


(E) THE EDUCATION OF THE PUBLIC 


This is a very delicate matter. It is easy to 
tell the publie too much. Nothing could be 
worse than producing anything in the nature of 
a publie scare about anesthetics, except giving 
the impression that all anæsthetic accidents 
are the handiwork of the Almighty rather than of 
the anæsthetist. I believe the educational value 
to the publie of the ordinary Coroner's inquiry 
to be nil, or a minus quantity, and an occa- 
sional well-chosen article by a prominent 
anæsthetist in a leading review to be the best 
means of informing the educated publie of all 
that it concerns them to know. 
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(F) THE EVOLUTION OF SPECIALISM 


Specialism has ‘undoubtedly done much to 
improve anesthetic practice. It is, of course, 
impractible that every anzsthetic should be given 
by a specialist, though, if it were practicable, 
I think it would certainly greatly reduce the 
number of accidents. But where the expert can 
favourably affect the general situation is by 
teaching, and in order that he may do that 
effectively, he must be given a rather better 
status than is commonly his lot in the hospital 
service. That fact is now generally recognized, 
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and from that recognition much is to be 
hoped. 

To sum up, the suggestions I have to offer 
are : 

(1) Prevent unqualified persons from ad- 
ministering any anesthetic at all. 

(2) Utilize the mass of clinical information 
which comes before officials who have to 
investigate fatal accidents. 

(3) Improve the education, both ante- and 
post-graduate of both professions. 

(4) Improve the hospital status 
anesthetic expert. 


of the 


PAPER ON 


AN ÆSTHETICS AND DENTISTS AND THE VERY 
EARLIEST CASES OF ETHER ADMINISTRATION 
IN THIS COUNTRY | 


By W. A. HUNT, L.R.C.P. M.R.C.S. Exc, ARC LonD., YEOVIL 


I sHOULD like to point out what a very important 
part the dentist has played in the discovery and 
development of anæsthesia, and what a debt not 
only th medical profession but the whole world 
owes to the dentist. I shall abundantly prove 
this as I proceed, and this being so, it may be a 
matter of surprise to you that in England some 
have raised the question whether a dentist, even 
with the legal Dental diploma, should be per- 
mitted to administer any anesthetic ! 
the question is regarded in other countries I 
know not. We fully acknowledge the great 
honour that belongs to America with regard to 
anesthesia, indeed the word itself was the gift 
of that great American, Oliver Wendell Holmes. 

The first really practical anesthetic was nitrous 
oxide, discovered by Dr. Priestley, of Leeds, 
about 1776, whose work, three volumes on “ The 
Different Kinds of Air," I here show you, but 
its capability for destroying pain was discovered 
by Sir Humphry Davy in 1800 from personal 
experience. 

On December 10, 1844, Horace Wells, a young 
dentist, was attending a popular scientific lecture 
at Hartford, by Dr. Colton. Here he saw a man 
who, for the amusement of the audience, had 
inhaled laughing-gas, as it was then called. He 
noticed how severely he wounded himself by falling 
against the benches, etc. but was unaware of 
any injury until he saw the blood flowing. Wells 
was much interested, and having a painful tooth 
thought he might try nitrous oxide on himself, 
o after the lecture he asked Colton if he would 
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give him gas for the purpose. Colton assented, 
and next day brought a bag of gas to Wells's 
house. Wells sat in a chair with the bag in his lap 
—Colton administered, and when Wells's head 
dropped back, Dr. Riggs, a dentist, put his hand 
to his chin—he opened his mouth and then 
extracted the tooth. His mouth remained open 
some time. Dr. Wells soon recovered from the 
influence of the gas so as to know what he was 
about, swung his hand and said: ‘ A new era 
in tooth-pulling! It did not hurt me more than 
the prick of a pin; it is the greatest discovery 
ever made." This, on December 11, 1844, by a 
dentist, for a dentist, and on a dentist. 

Poor Wells's breakdown is a matter of history ; 
but the energetic Colton, recognizing the value 
of the discovery, pushed forward the use of the 
gas, and at last came to Paris with a record of 
some 24,000 cases of minor surgical operations. 
After interesting the leading dentists and medical 
men there he and Dr. Evans, a noted dentist 
in Paris, came to London in 1868, having a record 
now of 27,000 successful cases. Dr. Evans gave 
25,000 franes to the Dental Hospital, London, to 
be used for the purchase of apparatus and materials 
to manufacture nitrous oxide for the use of the 
poor of London. All the prominent dentists in 
London came to operate or watch operations 
under the gas, and the interest of the medical 
profession was so aroused that the leading men 
came to watch and to learn how to administer 
this new old anæsthetic. I myself gave gas first 
before Sir W. Jenner, and then before Sir W. 
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Gull. Many surgeons began to use N,O for short 
operations, many more to-day do so, and it 
seems evident that the dentists before long 
will, with N,O + Oxygen, produce analgesia or 
anæsthesia at pleasure for long or short surgical 
operations. What a boon to humanity via the 
dental profession ! 

Look too at local anæsthesia. Koller’s experi- 
ments at Vienna in 1884, in eye surgery, by in- 
stallation of cocaine, were pursued in all directions, 
and in the same year Dr. Ringer, of University 
College, London, suggested that its action and 
effects should be tested by hypodermic injection. 
This practice developed, and in 1885 I made 
experiments, first by. injections into my own 
arm, etc., and then on my patients with great 
success, so that on January 1, 1886 I published in 
the Journal of the British Dental Association a 
full description of my method and the technique 
I had worked out. My cocaine supply then came 
from Darmstadt, and was 3s. 6d. a grain ! 

I brought it under the notice of my medical 
friends, and used it for them for small surgical 
operations. I received many inquiries and grateful 
thanks from many parts of the world. Dentists, 
numberless, took advantage of the new drug, and 
experimenters more capable than myself were also 
at work, and the medical profession were speedily 
alive to the value of this new local anæsthetic. 

But look to-day and notice how marvellously 
this method has developed and expanded; and 
has not the medical profession and humanity 
been largely helped here by the dental profession ? 
With regard to classing the extraction of a tooth 
as not a surgical operation, let me say that in my 
own case, without an anssthetic, I feit that it 
should be so called, and I have never yet found 
a surgeon who was having a tooth extracted 
without an anesthetic show any delicacy in 
admitting that it was a “ surgical operation." 
With. this statement I introduce ether. Although 
in 1818, in England, Faraday called attention 
to the anzsthetic action of ether, and Dr. Long, 
a physician in Georgia, U.S.A., used it many times 
in 1842, yet it was to Dentist Morton that the 
practical use of ether was due, and to his per- 
sistent action in using it for tooth extraction. He 
was in partnership with poor Horace Wells before 
his death. Morton’s appeal to the great surgeon 
Dr. Warren led to his giving ether at the Massa- 
chusett’s Hospital. On Friday, October 16, 1846, 
a congenital vascular tumour of the neck was 
successfully removed. Dr. Warren exclaimed : 
‘ Gentlemen, this is no humbug.” Dr. H. J. 
Bigelow, who was present, said: ‘ I have seen 
something to-day which will go round the world.” 

He was right, for from Boston, November 28, 
1846, he wrote a private letter to his friend in 
London, a Dr. Francis Boott of Gower Street. 
He also sent him a copy of the Boston Medical 
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and Surgical Journal, with a full account of 
ether, and how it was administered in America by 
Dentist Morton, and the wonderful operations, 
large and small, done under it. The “ Ferry ” 
took longer then to cross the Atlantic than to-day ; 
but letter and journal containing the whole 
intelligence of the effects of ether reached 
London and were imparted to the profession 
on December 17, 1846. See, gentlemen, again, 
how the dentist comes to the front. Dr. Boott 
goes to his friend and neighbour, James 
Robinson, a dentist, 5 Gower Street, who at 
once constructed an apparatus for giving ether. 
Imperfect though it was, he took it to Dr. 
Boott's house, and two days after the letter, viz. 
December 19, gave ether to a Miss Lonsdale, 
perfectly successfully, for the extraction of a 
tooth, in the presence of Dr. Boott and his wife 
and two daughters. 

Now Robinson was an intimate friend of my 
father, a dentist in Yeovil, Somerset, and he sent 
my father a full account of the matter, and my 
father at onceset to work to get a suitable apparatus 
made. Indeed he started at 6 A.M. next morning 
in the snow and walked three miles into the 
country, where he could get the services of a 
clever mechanic. He had two successful cases 
on February 10, 1847, probably some of the 
earliest out of London. I have from my father 
all Robinson's notes on his early cases in pamphlet 
form, a most intensely interesting and valuable 
thing, and from which I am culling most of the 
information on ether that I am giving you. I 
show you this pamphlet, and also one of the 
early inhalers he used—unfortunately his earliest 
was destroyed. My father soon gave up ether, 
and early in 1848 took up chloroform. 

This, then, was the first surgical operation under 
ether in England, December 19, 1846. December 
20, Robinson tried another case; but owing to 
an imperfect valve this was a failure. Meanwhile 
Mr. W. Squire, of Oxford Street, had constructed 
an apparatus, and next day, December 21, 
administered ether to a middle-aged patient 
at University College Hospital, for whom Mr. 
Liston amputated a thigh—it is said in thirty- 
two seconds—in the presence of the late Sir 
John Erichsen, Mr. (afterwards Lord) Lister, 
Russell, Reynolds, Forbes, Ransom, Cadge, and 
Peter Squire and William Squire. The oil-paint- 
ing at the Welleome Historical Medical Museum, 
54a Wigmore Street, W., portrays the scene, 
and the portraits are of the eminent medical 
men who were present on that occasion. The 
same day Liston writes to Dr. Boott thus : 


* CLIFFORD STREET, 
* December 21, 1846. 
‘My DEAR Sır,—I have tried the ether in- 
halation to-day in a case of amputation of the 
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“ A and Brepresent the upper and lower part of Nooth's 
glass apparatus for making soda-water. Pieces of sponge 
are put in each to present as large a surface as possible 
for the more rapid evaporation of the ether. C is a 
glass cap enclosing D, which is a stopper ground to fit 
into the neck of B, and E is another, but smaller, glass 
stopper which is removed when the patient begins the 
inhalation, so as to allow a current of air to pass into the 
vessel containing the sponges, previously moistened with 
an ounce of ether. F is an elastic tube fastened to the 
neck of the lower vessel B, and G shows a pad for covering 
the mouth, made of a sheet of copper shaped to fit the 
mouth and the upper part of the chin. This plate is 
covered on the inside with soft leather, and thickly 
stuffed and padded with wool. In the centre of this pad 
is an opening in which is screwed an ivory or amber 
mouthpiece, which the patient keeps in his mouth during 
the inhalation. This pad is so flexible that by pressing 
its edges the operator may easily adapt it to any parti- 
cular sized mouth. H is a horizontal valve with a per- 
pendicular motion, securely fastened to the inside of 
the tube by means of a nut. I is a joint containing a 
perpendicular valve which opens by inhalation, and closes 
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on exhaling, and permits the partially expired air to pass 
out by means of the valve H. J is a stop-cock for regu- 
lating the volume of vapour, and so constructed as, at 
the same time, to cut off the vapour and open an aperture 
through which the patient may breathe the atmospheric 
air, either through the tube or through the nose. K is 
the elastic tube fitted to the mouthpiece; L,a nasal 
spring for compressing the nostrils if necessary." This 
apparatus evidently aims at providing a mixture of ether 
vapour and air, the proportions of which are under the 
control of the administrator, and also that the patient's 
exhalations should not be again breathed. 'The glass 
vessels were an old soda-water apparatus invented by 
Dr. Nooth, mentioned, illustrated, and described by 
Dr. Priestley, the discoverer of N,0, in his work on 
“The Different Kinds of Air," vol. i, p. 55, and published 
in 1790, when he had made many experiments on the 
solubility of Fixed Air (= CO,) in water, etc. Strangely 
enough, when setting up a second apparatus in 1869 for 
making my nitrous oxide, a chemist gave me Nooth’s . 
soda-water apparatus, as it encumbered his storeroom. 
I made of it an excellent wash-bottle; but neither he 
nor I, at that time, knew what these glass vessels were. 
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thigh, and in another requiring avulsion of both 
sides of the great toe-nail, one of the most painful 
operations in surgery, and with the most perfect 
and satisfactory results. It is a very great 
matter to be able thus to destroy sensibility to 
such an extent, and without apparently any bad 
result. 

* Tt is a fine thing for operating surgeons, and I 
thank you most sincerely for the early infor- 
mation you were so kind as to give me of it. 

** Yours faithfully, 
* ROBERT LISTON.” 


Robinson had soon constructed a better appa- 
ratus, ‘‘ combining the necessary powers of inhala- 
tion and exhalation ” (see Illustration on p. 553), 
which I think offers great advantages over the 
‘ close system," in which system I think the 
patient is narcotized or asphyxiated by inhaling 
again and again his own exhaled carbonic acid, 
with the usual after-result of severe headache, etc. 

For tooth extraction, Robinson used this new 
apparatus very largely, and thus obtained con- 
siderable skill and experience with ether, and 
he states: “ I have invariably declined operating 
even on private patients, and at my own residence, 
unless the parties would permit such members 
of the medical profession to be present as chance 
or invitation had brought before me." 

To many, also, in high social position he gave 
ether, such as Prince Napoleon Bonaparte, Lady 
Blessington, The Marquis of Douro, Count D’ Orsay, 
etc. 

By this time, known as an expert, he goes to 
King’s College Hospital, and gives ether largely 
for Mr. (afterwards Sir) William Fergusson for 
large operations, for example, removal of entire 
- scapula for the first time in England, etc. He 
uses it for, and explains its use to, the medical 
and surgical staff of the following hospitals in 
London, viz.: Westminster, Westminster Eye, 
Guy’s, The London, St. George’s, St. Bartholo- 
mew’s, St. Thomas’s, The Middlesex (John Tomes, 
dentist, assisting in this last one), besides for 
numbers of private cases. 

His apparatus was generally used through- 
out the large country hospitals (and mostly the 
local dentist it was who first began with ether) 
and he initiated or assisted at its administration 
in twenty-five provincial hospitals, and I may add 
the Hospital of St. Louis, Paris, where Malgaigne 
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Velpeau operated under it—and all these before 
the year 1847 had passed. May we not look 
backwards with pride on the very active share our 
profession has taken in this work—surely one of 
the noblest gifts to suffering humanity ! 

For those interested, let me strongly advise 
them to visit the Wellcome Historical Medical 
Museum. The Curator, Mr. C. J. S. Thompson, 
has with infinite pains got artists to execute the 
oil-paintings there from portraits culled from 
many sources. Besides the painting of Liston's 
amputation thereis another oil of Morton extrac- 
ting a tooth under ether, anda drawing of a patient 
under chloroform; also documents, portraits, 
and papers referring to Dr. Crawford Long and 
his first use of ether in the United States in 1842. 
He also has a model of the first apparatus used by 
Morton in Massachusetts Hospitalin 1846, and a 
model of Squire’s apparatus used for Liston ; 
a case containing a great number of inhalers and 
other apparatus for administering various 
anæsthetics ; a model of the operating-table 
used by Liston for his first operation under ether ; 
and, to go back into history, a bottle of Mandra- 
gora wine used as an anæsthetic by the early 
Greeks; the sponge of Theodoric used for that 
purpose in the Middle Ages, and many other 
things of very great interest. 

Note. Inthe Daily Mail, April 13, 1914: ** Wills. 
Mrs. Agnes Waugh Thomson, Westover, Mount 
Ephraim Road, S.W. The first to inhale chloro- 
form, daughter of Commander Petrie. £3196. 
Aged eighty-three." She was a niece of Sir J. Y. 
Simpson's wife, and with her father was present 
at 52 Queen Street, Edinburgh, on the eventful 
night, November 4, 1847, when the great dis- 
covery was made of the use of chloroform by 
Sir James (then Professor) Simpson. On that 
occasion, says the Morning Post, after Sir James 
and his assistants had recovered from the effects 
of the experimental doses upon themselves, 
Miss Petrie came forward to be experimented 
upon, and proved a most happy subject under the 
influence of the drug, as when falling asleep 
she made the remark : ‘‘ I am an angel, a beautiful 
angel! How are you all down there?" At 
the chloroform parties held in those early days 
of the discovery, Miss Petrie was often chloro- 
formed to show the pleasing effects the drug 
had upon a patient. She invariably made the 
same remark about ‘ being an angel." 
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PAPER ON 
EXPERIENCES WITH PROLONGED GAS ANAESTHESIA 


By MAX MELCHIOR, M.D., CoPENHAGEN 


As the question of finding a suitable method for 
producing painless extraction of teeth is still the 
order of the day, I have thought that it might be 
interesting to give some facts about the methods 
we have made use of at the School of Dentistry, 
and what the. results have been. With regard 
to general anæsthesia the object has always been 
to find one which was of such long duration that 
the student, on the one hand, could perform 
long operations, and, on the other hand, not ex- 
pose the patient to any risk. It was evident at 
once that the means applied at big operations, 
ether and especially chloroform, were too dangerous. 
These have, therefore, only been used in excep- 
tional cases, and during the last few years practi- 
cally abandoned. After having experimented with 
other æsthesia, among these bromothyl, clorothyl, 
gas, and the so-called primary ether narcosis, none 
of which have proved satisfactory, we have adopted 
the prolonged gas anæsthesia, using for this pur- 
pose “ Coleman’s Apparatus." This anæsthesia 
has been in use during -the last three years, 
and has given entire satisfaction, and it is these 
experiences which I should like to mention here. 

The principle of this method is to keep the 
patient unconscious for a prolonged period, by a 
constant supply of nitrous oxide (N,O) mixed with 
atmospherie air or oxygen. This method, as 
already known, is in itself old. It is twenty years 
ago since Dr. Hewitt put forth a simplified appara- 
tus perfectly adapted for producing anæsthesia with 
mixed gases, and proved that this type of anæs- 
thesia, from the operator's point of view, is pre- 
ferable to that produced by N,O alone. The 
method has since then been used with different 
apparatus and different gas mixtures, but it has 
been difficult for it to gain a position, and the 
old elosed method is still to a great degree in use. 
I shall now briefly demonstrate to you Frank 
Coleman's apparatus. 

It is supplied with a special valve, nasal inhaler, 
and a combined mouth-cover and inhaler, into 
which the gas is delivered, under pressure from 
the gas-bag compressor. According to the posi- 
tion in which the stop-cock is set, gas, air, or a 
mixture of the two is delivered to the inhaler, 
which can be used at pleasure either simultaneously 
or independently of each other. Anesthesia is 
maintained by the constant flow of gas, mixed with 
air, and the stop-cock gives the anæsthetist full 
control over the admission. If anæsthesia is suffi- 


ciently deep and quiet I generally either turn off 
the gas or only administer an extremely weak 
gas mixture, so that the patient almost exclusively 
breathes air. Should the patient show signs of 
regaining consciousness or be restless, gas may easily 
be admitted to the nasal inhaler (by opening the 
stop-cock), or even if necessary by temporarily 
administering gas alone by replacing the mouth- 
piece. It is often sufficient to produce analgesia, 
which by no means necessitates general anæsthesia 
(loss of consciousness). The state of analgesia is 
made possible by the fact that in the development 
of general anæsthesia the first special sense to 
surrender is the sense of pain, whilst the sense of 
touch and other special senses are subdued by 
degrees. I want to say that the technique for 
giving nitrous oxide for analgesia consists of 
diluting the gas with enough air to prevent loss 
of consciousness on the one hand, and yet of 
sufficient concentration for the relief of pain on 
the other. I should also like to emphasize here 
the great importance which the development of 
mental suggestion has for obtaining a good result. 
I have often in various ways made use of suggestion 
on patients adapted to this, and have even by this 
alone been able to produce perfect analgesia. 
Just as well as one is able to increase the pain 
which the patient feels, one can to a certain 
degree also diminish or entirely abolish this. I 
wish to point out that according to my opinion it 
is most important to maintain a slight anzsthesia 
with as-small a consumption of gas as possible. 
A more’ prolonged, deep anæsthesia is not only a 
mistake but also a danger to the patient. 

We have on the surgical service of the School of 
Dentistry altogether had 403 cases of prolonged 
gas anæsthesia over which an accurate record has 
been kept. Of this number 44 were men, 262 
women, and 97 children. 


TABLE I 
SE 
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This register illustrates the distribution of 
anæsthesia during the different years, and the 
different groups, men, women, and children. It 
shows that the number of administrations is rapidly 
increasing. The first prolonged gas anæsthesia 
we used on February 13, 1911, and in that year we 
treated altogether with this gas method only sixty- 
two patients, while already the following year the 
number was almost doubled, and in 1913 it ap- 
proached almost three times the number. This 
large increase can be easily explained by the fact 
that we now apply the gas anæsthesia more 
frequently as we have now become more familiar 
with its use and had greater practice in technique. 
I shall now mention the duration of the anæsthesia, 
which is shown in Table II, where I have classified 
the cases into columns according to duration, in 
minutes—for each 2 minutes at a time, from 1-3 
minutes up to 3 minutes, from 3-5 minutes up to 
5 minutes. 


TABLE II 
MINUTES 
1-8: 19262 1 Berl, E E Ee 
11 
Men, 44 16 14 7 5 1 1* 
Women, 262 69 86 61 28 dek 5T 
3 2 = 


Children, 97 | 40 35 17 


Total 403 


* "For 15 mins. 


As will be seen here, in the greatest number 


of cases (altogether 260) anesthesia lasted 
less than 5 minutes, and the majority range 
between 3-5 minutes. There are, within the 


single groups, quite significant differences. In 
the cases of the women the anesthesia mostly 
lasted from 3—5 minutes, viz. 86, and 69 below 
3 minutes, while the case is entirely the reverse 
with regard to children. Why the anesthesia 
is of short duration in the case of children is 
quite comprehensible. The fact is partly that 
prolonged and difficult operations are seldom 
performed on children, partly also that we very 
reluctantly keep them long unconscious. You 
will therefore notice that the total number above 
5 minutes is only 22, whereof the two longest have 
lasted between 9-11 minutes, but that is also a 
comparatively long anæsthesia for a child. In 
treating adults we more frequently have to use 
anæsthesia of longer duration, and you will also 
find that out of the 262 women no less than 
107, and of the 44 men 14, have taken more than 
5 minutes. Some of these have been of quite long 
duration. Thus, there are 14 lasting from 9-11 
minutes, and 6 above this period. The small added 
numbers show that out of these 4 were of 12 


+ Four for 12 mins., one for 16 mins. 
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minutes, l of 15, and 1 of 16 minutes, which is 
the longest duration of time amongst the cases 
given. It seldom happens that it is necessary 
to keep the patient unconscious so long, but as 
previously mentioned the operator has in almost 
all cases been an untrained student. 


TABLE III 


Children . 
Women 
Men 


* 61, 62, 63, 66, 78 years of age. T 72 years of age. 


You will readily see that most of the cases 
occur in the ages between 15-30, namely, 171, and 
the number diminishes rapidly on either side. Of 
the children there are 83 from 10—15 years of age, 
whilst only 14 are under 10 years of age. Of this 
number 4 are 7 years old, which is the lowest age 
where anæsthesia has been applied. These lasted, 
in the four cases respectively, from 2-6 minutes, 
and were in all cases satisfactory. In the more 
advanced ages we find 6 above 60 years of age, 
whilst 78 is the highest where we have used 
anæsthesia. It lasted in these 6 cases from 3-9 
minutes, and passed off satisfactorily. We now 
come to the important question, how have these 
cases of anæsthesia turned out ? Allow me to state 
at once that the general outcome has been good, 
and the results, taken all in all, satisfactory. The 
patient generally comes easily and quickly under 
the anæsthesia. In nervous or fidgety (appre- 
hensive) women, in the men, and especially 
alcoholics, it sometimes takes longer, but it is 
only what can be observed in the use of any other 
anæsthetic. Sometimes it is somewhat difficult 
to obtain complete anæsthesia or to maintain this 
for a longer period, this chiefly in alcoholies and 
patients with nasal obstruction. The usual type 
of anæsthesia is that the patient lies sleeping 
calmly, but there is by no means always entire 
loss of consciousness. As we intentionally aim 
at a slight anæsthesia the patient is sometimes 
uneasy and strongly reacting, which has been 
noted in twenty-three instances. "The respiration 
is in general quick, sometimes snoring. It only 
happens rarely that the tongue relaxes so that 
it becomes necessary to draw it out with 
tongue forceps. This is evidently owing to the 
fact that the anæsthesia is not so deep that a 
perfect paralysis of the muscles takes place. 
Pulsation is generally quiet and regular. No 
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case of dangerous heart failure has been ob- 
served. The pupils are contracted under the 
anæsthesia. Strong dilation of the pupils I do 
not recollect having noticed. Cyanosis is rather 
seldom observed, often totally absent. The re- 
covery is generally quick and easy. Sometimes 
the patients are slightly confused, but very seldom 
dizzy. They generally feel quite well. They 
have always been able to return to their homes 
directly after the anæsthesia, which I consider 
a great advantage. In a single case, an exami- 
nation made by Dr. V. Schmidt, after the anæs- 
thesia of a child seven years old (lasting five 
minutes) showed that the urine was minus 
sugar, and the percentage of sugar in the blood 
0:097, therefore normal. Of complications which 


have occurred under the anæsthetic the following 


should be mentioned. In a single instance—a 
healthy woman of twenty-six—after a lapse of two 
minutes breathing stopped, and there was strongly 
pronounced cyanosis. This disappeared quickly 
by means of artificial respiration, after which 
the anæsthesia could be continued without 
hindrance until the operation was finished. 
After regaining consciousness she felt perfectly 
well. There was no indication of heart disease. 
With regard to vomiting, it seems to occur very 
seldom; five cases have been observed, two in 
children, three in adults. This is obviously very 
few, especially considering the fact that the 
patients are generally put under the anæsthetic on 
their first appearance at the School of Dentistry, 
shortly after their morning meal. In comparison 
I beg you to recollect how extremely frequently 
vomiting is seen when using ether and parti- 
cularly chloroform; it is almost always the rule. 
Other complications than those already men- 
tioned have not been observed, and I must 
emphasize that there have never been any un- 
pleasant after-effects. I am well aware that many 
anæsthetists (Harris MeKerson, etc.) prefer the 
mixture of N,O with O for a prolonged anesthesia, 
as they maintain that the amount of oxygen 
obtainable from the air is insufficient to eliminate 
the element of asphyxia in all cases; when oxygen 
is used it will give a better result, maintaining 
the anesthesia long enough, and there is besides a 
very useful range between deep anesthesia and 
the stage when the reflexes begin to act. I have 
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had no experience with N,O + O anesthesia, so I 
cannot express myself on this subject. Suffice it 
to say that the method used by me has given 
satisfactory results and served its purpose. It is, 
of course, understood that one has to be cautious 
in drawing conclusions from such a compara- 
tively small number of cases as 403, and it is quite 
impossible on this basis to pass final judgment 
on prolonged gas anæsthesia, its dangers, scope, 
and indications. What I say with regard to it 
must always be taken with this reservation. 
Still, it appears to me that my experiences 
are very encouraging and warrant a further 
continuation of this method. I should like to 
lay stress on the fact that much experience 
is demanded in its technique, but that this 
improves the more one gets to understand it. 
Anyhow, our first cases were not so success- 
ful as the later ones. The advantages of this 
anæsthesia I will state here. It is, when pro- 
perly used, a light anesthesia. It seems to 
be suitable for both children and adults. No 
dangerous cases have been observed, and the 
cyanosis is generally only slight. It can be easily 
maintained for a period long enough for most dental 
operations to be carried out with comfort to the 
operator. Vomiting occurs very rarely. Finally, 
it must be mentioned as an advantage that the 
patient, unprepared and on short notice, can be 
submitted to such anæsthesia and can always walk 
home immediately afterwards. To be perfectly 
straightforward, the drawbacks of this method 
must also be mentioned, and, as such, I will admit 
that the anæsthesia demands a complicated appa- 
ratus, and its technique is rather difficult to learn. 
The patients are sometimes uneasy and restless, 
especially the men. The nose-piece is sometimes 
somewhat inconvenient to the patient, and may 
also cause some trouble during extractions, 
especially on the right side of the lower jaw. 
Anæsthesia is rendered difficult when nasal ob- 
structions are present. Finally, a skilful an:es- 
thetist is required, and a keen watch must be 
kept on the patient during the anesthesia. After 
having mentioned both the advantages and draw- 
backs of the method, I feel safe in saying that 
prolonged gas anæsthesia has proved efficient for 
tooth operations of prolonged duration, and that 
it seems without danger. 
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PAPER ON 


IMPROVEMENTS IN LOCAL ANZESTHESIA BY 
NOVOCAIN-SUPRARENIN 


By RICHARD H. RIETHMULLER, Pn.D., D.D.S., UNIV. oF PENNSYLVANIA 


Tur adoption of local anæsthesia by novocain- 
suprarenin, which has long been a stable fixture 
of dental practice on the European Continent, in 
England, and in the British Colonies, has been 
extremely tardy and cautious in the United States 
of America. 'The main reasons for this seeming 
conservatism are probably three: first, the in- 
judicious employment of cocaine and proprietary 
secret cocaine preparations by unethical “ Painless 
Dentists," which has inspired the publie and ethical 
practitioners alike with fear. of the frequent un- 
toward consequences from the utilization of that 
traitorous alkaloid ; second, a lack of appreciation 
of the imperative necessity of asepsis of solution, 
instrumentarium, and field of operation ; third, 
an injudicious partiality, not entirely void of com- 
mercial instigation, for nitrous oxide and oxygen 
analgesia and anæsthesia. 

Instrumentarium. A more discriminating appre- 
ciation of the relative merits of nitrous oxide and 
oxygen general anæsthesia and novocain-supra- 
renin local anæsthesia is close at hand, however, 
and progressive practitioners who are familiar 
with the instrumentaria suggested by Fischer of 
Marburg, Seidel, Williger, and Thoma of Boston, 
are looking for a simple instrumentarium by which 
will be avoided any break in the delicate chain of 
asepsis. For this purpose the following instru- 
mentarium is suggested : 

Glass Jar for Preseroing Instruments. First, an 
anatomie specimen jar with aluminium stand 
(Fig. 1), accommodating two Fischer syringes, à 
dissolving cup as designed by the Farbwerke 
Hoechst Co., and a pair of aluminium tweezers 
which are not attacked by the action of the iodine 
to be used for sterilizing the field of injection. In 
this jar the previously sterilized instruments are 
suspended in a solution of absolute alcohol and 
glycerine (three fluid ounces of glycerine to one 
quart of alcohol) to ensure their preservation under 
aseptic conditions. A higher percentage of glycerine 
seems contra-indicated, as it renders the instru- 
ments too slippery and requires a more lengthy 
and tedious washing in boiling distilled water to 
remove all traces of the preserving solution, which, 
if injected hypodermically with the novocain- 
suprarenin solution, produces undesirably pro- 
longed anæsthesia. The cross-bar of the jar which 


is clamped tightly to the rubber ring fitted to the ` 


edge of the jar prevents all ingress of air, dust, and . 


Fic. 1 


bacteria, sticking of the lid so often encountered if 
ground-in glass covers are used, and evaporation 
of the alcohol. 


k 
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The mixture of absolute alcohol and glycerine 
in the proportions suggested is preferable to that 
indicated by G. Fischer, viz. two parts of absolute 
alcohol and one part glycerine, which is too sticky 
and highly hygroscopic, or that advocated formerly 
by myself, viz. 70 per cent. aleohol, which, to be 
sure, is initially more strongly bactericidal than 
absolute alcohol, but owing to the hygroscopic 


Fic. 2 


nature of glycerine and the small traces of water 
introduced with the syringe, which is thoroughly 
rinsed in boiling distilled water after use, loses 
quickly its optimum percentage. Evaporation of 
the water adhering to the syringe after cleansing, 
in dry heat, will prolong the usefulness of the pre- 
serving mixture ; care, however, is to be taken not 
to overheat the syringe, and to allow it to cool 
before introducing it into the mixture in the jar, 
otherwise the glass barrel is liable to break. Under 
conditions of moderate use, the mixture should be 
renewed twice a month to ensure its aseptic 
quality. 

The use of saturated borax solution has been 


found unsatisfactory, as the metal parts of the 
syringe are quickly oxidized, and borax in sub- 
stance is deposited thereon. Even in the alcohol 
solution, slight oxidation of the metal parts will 
take place, so that frequent cleansing and boiling 
of the syringe is especially indispensable. 

The more deeply the instruments dip into the 
alcohol mixture in the jar, the greater the guarantee 
that they will be sterile when removed there- 
from. 

Glass Tray as an Instrument Rest. Second, a 
glass tray with aluminium inset (Fig. 2) on which 
the syringe or syringes with long or short needle 
are rested when not in the operator's hand. This 
accessory prevents contamination of the needle or 
syringe, when not actually in use, and blunting of 
the needle or accidental injury of the operator. 
The measurements of the stand are such that even 
when the syringe is full of solution it can be laid 
down in a safe and clean place, should the operator 


desire to lay it aside for a moment before making 


the injection. This large tray is additionally 
fitted with a smaller tray with ground glass cover 
for keeping needles, hubs, wrench, or broaches in 
an antiseptic solution. Below the aluminium 
inset there is enough room for a Pravaz syringe, 
ampoules containing camphor oil for hypodermic 
use, amyl nitrite, or a small bottle of camphorated 
validol for ready use if symptoms of collapse 
should arise. 

Stock Flask for Ringer Solution. Third, a stock 
flask for preserving the Ringer solution under 
almost bacteria-proof conditions (Fig. 3, a and b). 
The flask illustrated in Fig 3 a hasa small pinhole 
opening in its neck, as has the ground glass cover. 
If a quantity of solution is to be poured out, the 
cover is turned to make the two holes coincide 
and admit a minimum of air, which additionally 
can be filtered by fastening a pledget of sterile 
cotton over the hole in the neck of the bottle by 
means of a rubber band, etc. To emit the liquid, 
it is further necessary to turn the glass cock so as 
to bring the perforation therein in line with the 
aperture in the nozzle. Immediately after the 
liquid has been poured out, the glass cock is given 
a turn of 90? and the cover turned slightly in 
the neck of the bottle, thus excluding all air while 
the solution is not needed. 

A more graceful flask is presented in Fig. 3 b, 
which is based on the same principle as just de- 
scribed. Instead of the glass stopper, a hollow 
ground glass hood is fitted over the nozzle so as to 
exclude all air when the flask is not in use. The 
Ringer solution has been found to remain sterile 
in these containers of 50 or 100 c.c. capacity for 
over a month. It is advisable, of course, to make 
a fresh Ringer solution every two weeks, if not 
consumed entirely, and to repeat the sterilization 
of the solution, every time the instrumentarium 
is sterilized, by setting the flask in the electric 
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sterilizer on a layer of sterile cotton to prevent 
cracking. ` | 

bs Control of Breakage of Hypodermic Needles. The 
possibility of breaking a needle during injection 
still deters some operators from adopting local 
anesthesia in their practices. The danger of break- 


Fic. 3a 


ing has been largely done away with by the use of 
iridio-platinum or tantalum in the manufacture of 
needles. A further step towards safety, however, 
would be made if the manufacturers of hypodermic 
needles could be induced to construct the needles 
on the principle of the Gates-Glidden drill, viz. 
with a constriction at the hub so that the weakest 
part of the needle (hence the portion where the 
break would naturally occur) would come to lie 
outside of the mucous membrane, so that in case of 
accidental breakage the needle fragment could be 
simply withdrawn with sterile pincers. 

Insulation of Internal Metal Portions of Syringe. 
Since Bolton-Husum has shown that the metal 
parts with which the novocain solution comes in 
contact in the Fischer syringe act as electrodes, 
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the solution itself as an electrolyte producing rapid 
decomposition of the solution, it seems aavisable 
to cover these metal parts with an insulating layer 
in the form of enamel, which would not materially 
complicate the manufacturing process of these 
syringes. 

Date of the Manufacture of Novocain-Suprarenin 
Tablets to be stated. All manufacturers of novo- 
cain-suprarenin tablets should be induced to print 
the date of manufacture of their product upon the 
tube, and to use air-proof and bacteria-proof 
stoppers to ensure the freshness and sterility of 
the solution. The addition of sodium chloride 
to novocain-suprarenin tablets for the purpose of 
simplifying the preparation of isotonic solutions, 


as practised by several drug houses, should be dis- 
couraged, since they give discoloured solutions 
within a very short time after purchase, especially 
when the tube has once been broached, proving 
that the combination of novocain-suprarenin and 
sodium chloride is very unstable. All ampoules 
should be tested in a vacuum to prevent the market- 
ing of defective specimens containing contaminated 
or decomposed solutions. 

Decolourized Iodine and Fresh Tincture of Iodine. 
In order to facilitate the observation of the gradual 
advance of the anemia of the gingive following 
injection, which is a valuable symptom for deter- 
mining the establishment of anzesthesia following in- 
filtration, a decolourized iodine solution is preferred 
to the tincture of iodine, and is also appreciated 
by the patient. A 5 to 10 per cent. alcoholic 
solution of iothion (di-iodohydroxypropane) has 
given most satisfaction, as it causes no irritation 
of the mucous membranes like excessively strong 
or stale iodine solutions, and seems to be applicable 
even in iodine idiosyncrasy. To avoid a break in 
the chain of asepsis, which is often made by prac- 
titioners who merely wash their hands carefully 
before making an injection, the palpating finger 
of the operator should be painted and sterilized 
with this solution, which has been found preferable 
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for this purpose to collodion as suggested by 
Bolton-Husum. 

If tincture of iodine is adhered to, it must be 
remembered that one week after preparation 
ordinary tincture of iodine becomes an irritant— 
one month after, a caustic. Tincture of iodine 
which has thus become altered by the formation of 
hydriodic acid destroys the mucous membrane and 
opens the way to infection. "This danger can be 
overcome by following Abel’s suggestion of making 
an unalterable solution by employing pure iodine in 
95 per cent. alcohol, in which sodium iodide has 
been dissolved, or by making a preparation of 
iodized benzol, as indicated by Zanetti, a saturated 
benzol solution containing 9:75 per cent. iodine 
which keeps indefinitely. 

Practice in the Technique of Injection. The 
technique of injection is best acquired by practice 
in green skulls which are injected with a staining 
solution and subsequently dissected. In this way 
the operator acquires a thorough knowledge of the 
anatomie conditions in the field of injection and 


operation, and of the diffusion of the solution in 
the tissues, and invaluable confidence. It is also 
good practice to reconstruct the gingival tissues in 
a dry skull with wax up to the reflection of the 
mueous membrane, and to acquire in this way 
familiarity with the points of insertion of the needle 
and the manner of advancing it upon the surface of 
the bone. 

Anatomic Variations in Different Races and 
Mixed Races. 'The great racial differences in the 
population of the United States of America, and 
the effects of miscegenation upon the anatomic 
conditions in the skull, present a real problem in 
regard to conductive anæsthesia in clinical practice. 
The relative variations in the locations of the 
maxillary tuberosity and the inferior dental foramen 
in pure and mixed races are being studied by the 
writer. The data, however, are difficult to obtain, 
and definite results, together with those of an 
investigation in regard to blood-pressure as affected 
by novocain-suprarenin injections, will be pre- 
sented in a subsequent communication. 
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INJECTION (INTRA-ALVEOLAR) ANZESTHESIA IN 
CONSERVATIVE WORK 
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SYNOPSIS 


I. Its objective and reasons for its adoption. 


II Advantages and disadvantages of local anæsthesia 
in conservative dental operations. 


III. Description of methods 2 (a) Septal; (b) Intra- 
alveolar. 


IV. Technique : Points to observe and avoid. 

V. Drugs and appliances employed: sterilization, eto. 

VI. Toxic effəcts and reflexes, immediate and subse- 
quent: Their avoidance, p vention, and treatment. 

VII. Local sequelæ : Their avoidance and treatment. 

VIIL Treatment of teeth under local anæsthesia. 

IX. Immediate extirpation of pulps and after-treat- 
ment. 

X. Scope! and limitations: 
methods of avoiding pain. 


Comparison with other 


Tue title of this short paper is restricted to 
the consideration of certain specific methods 
of procuring local anæsthesia for conservative 
dental operations. At the outset, therefore, I 
must ask your acceptance of the following 
assumptions : 


(1) That it is desirable in many cases to eliminate 
the pain incidental to conservancy operations 
equally with that attaching to the extraction of 
teeth. 

(2) That great wastage of time and nervous 
energy would be thereby avoided for both operators 
and patients. 

(3) That conservative work may be more 
effieiently performed if pain be absent during 
operation. 

(4) That the employment of local anæsthesia by 
injection is frequently desirable, if it can be 
rapidly, safely, and effectively obtained. 

In this paper I shall consider only the treatment 
of live and sensitive teeth ; pulpless teeth may be 
disregarded, as there are few operations which 
cannot be performed upon them by careful hands 
without the aid of anæsthesia. 

We are constantly meeting with cases in our 
daily routine where living and hypersensitive 
teeth require treatment and restoration, with or 
without removal of the pulp. Briefly mentioned, 
we have to avoid or combat certain routine opera- 
tive pains in all these cases : 
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(1) Chiselling—not always painless ; 

. (2) Excavating—rarely so, despite obtundents 
and sharpness of instruments; 

(3) Burring; 

(4) Syringing and thermal changes ; 

(5) Application of matrix, clamp, separator, 
ligatures, etc. 

(6) Disinfecting and desiccation of cavity, say 
with alcohol and hot air ; 

(7) Insertion of a lining cement or cold amal- 
gam, etc. 

These pains attach to the preparation of every 
cavity, simple or compound, easy or difficult, only 
assuming the patient has sensitive dentine. Look- 
ing merely at the question of pain to be inflicted 
in the use of a local injected anæsthetie, we have 
to put in the balance against all these the initial 
prick of a fine needle. Other aspects have to be 
considered however, e g. (a) the question of toxi- 
city : /b) possible after effects ; (c) time involved. 

Toxicity and After-effects. The first two may be 
looked upon in the same way in which we regard 
the injection of a local anæsthetic for extractions, 
with this important difference, that whereas the 
extraction of the tooth and subsequent hæmorrhage 
may make for the more rapid elimination of the 
drugs injected, the fluid injected for a filling 
operation must needs be fully absorbed into the 
system. Naturally, therefore, we must beu 
possible, more careful in our selection of a non- 
irritating, non-toxic dose, and in our methods of 
applying it. 

Time, Importance of. With regard to the 
importance of time involved, once given a safe 
anæsthetic and reliable method, this will become 
in most cases the deciding factor with the busy 
practitioner, and to this I must attribute chiefly 
my attachment to the method of intra-alveolar 
injection. 

There are many cases, doubtless, where alveolar 
walls are thin, and apical nerves not deeply placed, 
where simple submucous injection will produce 
anæsthesia sufficiently rapid and enduring, but the 
difficulty lies in distinguishing these from those 
where a submucous injection alone will not pene- 
trate unless a large dose be used, and considerable 
time allowed. In the lower jaw, especially beyond 
the incisor region, it is very rarely in my experience 
that a submucous injection will be of any value 
whatever in diminishing the sensitiveness of the 
pulp in anything like a reasonable time. One may 
inject mesially and distally, lingually, or bucally, 
and yet, because of the density of the compact 
surface bone, the anæsthetic will fail to reach 
the deeply placed apical nerves. And one cannot 
continue to discharge syringefuls of fluid into the 
tissues with utter disregard of the risks of toxic 
and inflammatory sequelæ. The objective of 
intra-alveolar injection may, therefore, be stated 
as follows : 
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(1) To obtain anæsthesia of the apical nerves by 
direct injection into the cancellous bone sur: ound- 
ing the apices of the teeth ; 

(2) To minimize the quantity of anæsthetic in- 
jected by avoiding wastage into soft tissues and 
lessening the area to be covered by diffusion, 
and thus lessen the danger of toxicity, immediate 
or subsequent ; 

(8) To produce a more rapid, certain, and en- 
during anæsthesia in cases where the density or 
thickness of the bony structures may hinder 
or inhibit anæsthesia by simple submucous in- 
jection, thus lessening expenditure of time and 
nervous energy for both operator and patient. 


II. ADVANTAGES OF LOCAL ANÆSTHESIA FOR 


CONSERVATIVE WORK 


Of the advantages of local anæsthesia in conser- 
vative work I need say little ; to the operator they 


will at once become obvious in the great saving ` 


of time and nervous strain both to himself and 
his patient effected by asensitization, the ease, 
rapidity, and effectiveness with which filling 
operations may be carried out, the greatest boon 
being, of course, the freedom of preparation in 
otherwise difficult cavities. The intelligent co- 
operation of the patient, the absence of any acces- 
sories which may impede operation, and the fact 
that an assistant is not a necessity, are further 
advantages. There is another point which personal 
experience has impressed upon me. A nervous 
or hypersensitive patient having once had it 
proved to his or her satisfaction that it is possible 
to avoid a painful operation, will gain so much 
in confidence that in subsequent operations the 
operator may often achieve his desired results with- 
out further recourse to anæsthesia, whereas' such 
patients, once scared by the infliction even of 
trifling pain at the outset, will continue to shrink 
more than ever from the alluring pleasures of the 
dental chair. 

Disadvantages. Turning to the disadvantages of 
local anæsthesia by injection and of intra-alveolar 
injection in particular, these resolve themselves 
mainly into questions of—(a) toxicity ; (b) pos- 
sible post-operative pain; and (c) difficulties of 
technique, with which I shall deal later. I have 
heard it suggested that the absence of pain as à 
guide in operation may constitute a drawback to 
the employment of an anesthetic, as a pulp may 
be unwittingly exposed, etc. But, on the other 
hand, I would say at once that injection anæsthesia 
successfully employed gives the operator so much 
more facility and freedom in cavity preparation 


that a careful man will find it far easier to diagnose ` 
between exposure and non-exposure of a pulp, and | 


also to operate in such direction as to avoid expo- 


sure. Naturally one must make certain on this | 
point ; if a pulp needs protection, it ean be pro- — 


SECTION VIII: INJECTION (INTRA-ALVEOLAR) ANZESTHESIA 563 


tected with more accuracy and efficiency than in 
the sensitive state ; if exposed, it may be at once 
removed painlessly ; if doubtful, one has only to 
postpone permanent filling. But these doubtful 
cases have been very few in my own experience, 
and it is precisely in these cases, where access is 
difficult and dressing and excavating tedious and 
troublesome, that the value of an effective anæs- 
thesia is most appreciated. In deciding upon the 
filling to be inserted, one must cast one's mind 
back to the condition of the tooth prior to anæsthe- 
tizing ; usually we shall remember, of course, that 
it was hypersensitive, and take steps, therefore, 
to protect the sensitive area as would be done 
.under normal conditions. Assuming that an 
anæsthesia is desirable, we may, therefore, sum 
up the disadvantages of an injection as being: 

(1) Risks of toxicity. immediate or subsequent ; 

(2) Local inflammatory or septic sequel. 
That these difficulties may arise even in careful 
hands I am quite prepared to admit, but my own 
experience convinces me that it needs only 
technieal ability and knowledge, combined with 
care and watchfulness during injection, to avoid 
or overcome them in the vast majority of cases. 
Personally, I have had no serious toxic case to 
record among many hundreds, though I have 
known immediate reflexes at the moment of in- 
jection. With the question of after-effects I will 
deal in more detail after first describing the 
methods of injection which we have under con- 
sideration, one of the main objects of which is 
to reduce risk of toxicity, etc., by reducing the 
dose of anæsthetic injected. 


III. DESCRIPTION OF METHODS 


The barrier to the submucous injection producing 
prompt and efficient anæsthesia is the outer layer 
of compact bone which invariably forms the 
surface of the alveolus and jaws, preventing the 
rapid penetration and absorption of the anæsthetic 
by the apical nerves and vessels. 'To overcome 
this barrier two methods of injection may be em- 
ployed, differing somewhat in technique. The 
first I have on previous occasions referred to as 
Septal Injection. 

Septal Injection. In this method, a fine, 
"ut strong, hypodermie needle is introduced at 
the summit of the alveolar septum adjoining the 
tooth to be anæsthetized, and driven as far as 
possible parallel to the roots into the small area 
of cancellous bone which is usually to be found 
there. The injection is made slowly and steadily 
into the bone, and will in many cases find its way 
fairly rapidly to the apical nerve, if the root be 
not too long. Often, however, difficulties present 
themselves. 

(1) Penetration may be difficult. 

(2) The fine needle may get clogged during 


penetration, and great force be necessitated to 
make the injection. 

(3) It is very easy to break the fine needle in the 
bone, and may be very difficult to remove it. 

(4) The length of time and quantity of anæs- 
thetic required for anæsthesia will be greater in 
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Fie. 1. Septal Injection. Sharp needle driven into 
cancellous bone at summit of alveolar septum. 


proportion to the length of root and density of 
alveolus. 

Intra-alveolar Injection. These drawbacks are 
all minimized or entirely avoided by the adoption, 
when possible, of the method. of intra-alveolar 
injection with the aid of a drilled perforation. 
The routine method I have employed for the past 
six years in performing this operation has varied 
very little, and is as follows : 


IV. TECHNIQUE : POINTS TO OBSERVE AND AVOID 


(1) A high-pressure syringe, holding 30 M, is 
filled with a 2 per cent. solution of novocain- 
suprarenin, an ordinary needle being mounted. 
With this a preliminary injection of 3 to 5 M 
is made into the submucous tissue at the most 
convenient spot, usually the interdental gingival 
papilla adjoining the tooth to be anæsthetized, on 
its labial or buccal aspect. 

(2) While this is taking effect, the ordinary 
needle is changed for a heavier one, clearly bevelled 
to the point, but not sharpened. A clean pointed 
or bud-shaped bur of a size corresponding to the 
point of the heavy needle is placed in the engine 


handpiece, and the head dipped in pure carbolic 


acid. 

(3) With this bur a small perforation is made 
through the soft tissues and surface layer of com- 
pact bone into the cancellous bone beyond. The 


yielding touch of the latter is readily distinguished, 


and the bur at once withdrawn. This little opera- 
tion is simple enough in principle, but may present 
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technical difficulties in practice, owing to anato- 
mical variations, etc., and upon its successful 
performance the issue of the whole operation 
may depend. The following points need, there- 
fore, to be borne in mind for its successful per- 
formance : 

(1) Needless laceration of soft tissues may be 
avoided by tightening them with a finger of the 
left hand and pressing the stationary bur firmly 
against the site of perforation before the engine 
is started ; 

(2) The nearer the perforation is to the level 
of the apices of the roots, the more quickly will 
anesthesia be attained, but the mobile soft 
buccal tissues should be avoided, otherwise the 
patient may be: conscious of soreness in the 
slight wound later through its movement by 
muscles ; 

(3) The objective of the bur must be the 
- thickest part of alveolar septum to avoid contact 
with periodontal membranes. A little observation 
will quickly inform the operator of the presence 

of crowded roots, and he will choose his spot 
. accordingly ; 

(4) A short-pointed bur is, I think, preferable ; 
a straight drill or fissure bur would cause more 
laceration, and a short-headed bur makes the 
yielding touch of cancellous bone quickly and 
readily distinguishable ; 

(5) Cancellous bone must be reached ; otherwise 
resistance to the fluid is much greater, and sub- 
sequent soreness may result from needless dis- 
tension of tissues; 

(6) The escharotic action of the pure carbolic 
aids in locating the puncture, which otherwise 
may become almost invisible owing to lack of 
hæmorrhage and closure of the soft tissue ; 

(7) The heavier needle being carefully inserted 
into the orifice of the perforation in the bone, with 
slight pressure, the desired dose of remaining 
solution is slowly and steadily injected, being 
carefully watched. If leakage occur, it may be 
observed by the increased blanching of the 
gingival tissues; with the needle snugly fitting 
in the perforated compact bone, this will not occur. 
The dosage will vary according to the distance to 


be traversed by diffusion in the bone, and the 


duration and extent of anæsthesia desired. In 
favourab'e cases 4 or 5 M will suffice ; if necessary 
to extend or prolong anæsthesia, it is easy to 
replace the needle and administer a further dose, 
taking care, of course, to avoid the introduction 
of mucus, saliva, etc., with the injection. Upon 
completion of injection, burring or excavating may 
usually be proceeded with at once without pain ; 
if not, the anæsthesia will deepen in two or three 
minutes ; if rapidly obtained, it will prove more 
enduring, and cavities may be prepared and filled 


or pu'p extirpated painlessly as the case may 


demand. 
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V. DRUGS AND APPLIANCES EMPLOYED; 
STERILIZATION, ETC. 


: I confess to being a strong adherent of the 
combination of novocain-suprarenin. Stock solu- 
tions I strongly deprecate as being liable to de- 
compose and become ineffective or irritant. 
Normal saline solution (made with distilled water) 
may be kept in a well-stoppered bottle. A 40 m 
measure is filled from same, tipped into test-tube, 
two dental or E tablets added, and the solution 
boiled. Possible evaporation leaves a full syringe- 
ful (30 M) of slightly below 2 per cent. solution. 
Sterile solutions in sealed ampoules may also be 
used, warming the syringe before injection. Novo- 
cain-suprarenin and other drugs have been or will 
be sufficiently discussed elsewhere; time forbids 
my dwelling upon them now. Suffice it to say 
that I rarely deem it advisable or find it necessary 
to exceed a dosage of 30 M (or 2 c.c.) in any case, 
whether for extraction or conservancy work, and 
in intra-alveolar injection the total dose necessary 
is usually well under 15 M. 

Sterilization, again, is a point which I will leave 
to textbooks. I have discarded the use of lysol 
and similar germicides, and rely chiefly upon 
boiling, aleohol (70 per cent. or absolute), and 
washing through of syringe and needles before 
use. The only serious local mischief I have ever 
had was in the case of an extraction. I recollected 
too late that I had neglected to wash the syringe 
after it had been immersed for some time in a 
solution of listerine, and a spot was left in. 'The 
sequel was a small sequestrum in the mandible 
which took six weeks to necrose and separate. 

Syringe. As regards the syringe used, I consider 
it of paramount importance that pressure should 
be guarded and injections made slowly if toxic and 
inflammatory senuelæ are to be avoided. The 
Sykes syringe which I invariably use for intra- 
alveolar injection is the only one I know of which 
enables the operator not only to guard his pressure, 
but to count the min'ms injected without looking 
at the piston, this being a considerable advantage 
to the operator, who may concentrate his attention 
upon the point of injection, and watch for any 
leakage or toxic reflex which may occur. The 
leather packing usually furnished in these '* com- 
pound ” pressure syringes may be replaced with 
asbestos for sterilization purposes, though if the 
syringe be kept immersed in alcohol frequent 
boiling may be considered superfluous. 


VI. Toxic EFFECTS AND REFLEXES 


This question of guarded injection brings me 
to the consideration of possible toxic effects, im- 
mediate or subsequent. 

Immediate. Immediate reflexes are frequent 
with any injection which includes a vasocon- 
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strictive drug, such as adrenalin or suprarenin. 
They occur most markedly in patients of low 
arterial tension, and are noticeable to the 
operator by paling of the lips and face, restless 
movement on the part of the patient, erratic or 
failing pulse, tingling of extremities, hurried 
respiration, sighing, etc. That these reflexes are 
due to the vasoconstrictive element I think most 
who have had clinical experience agree; as 
anæsthesia supervenes, the toxic spasmodic effect 
of the constrictive drug ceases, and the circulation 
is fully restored ; when a second injection follows 
upon a fresh non-anzsthetic area, the reflex may 
be repeated. In persons of strong and elastic 
cireulatory systems, such reflex is absent, or so 
slight as to be unnoticed ; with frailer types where 
arterial tension is low or arterial walls diseased 
or rigid, it has been my practice more recently to 
counteract such reflex by combining with my 
solution 443 gr. of strychnine sulphate, which has 
acted with almost uniform success. 

Subsequent. Here I have little to record, as 
in no case has an intra-alveolar injection with 
novocain, in my experience, caused any serious 
general toxic effects other than may occur with 
any ordinary method of injection. I have had 
the good (or bad) fortune never to be called 
to see a patient on this account outside my 
surgery. Where lassitude or weakness super- 
venes in any case, sal volatile, brandy, coffee, 
tea, etc., have always sufficed as stimulants. It is 
advisable when possible to operate after a meal, 
and when vitality is high, not low, and to this 
precaution and the use of minimum doses combined 
with slow injection I attribute my inexperience 
of serious symptoms of poisoning. "That serious 
eases may occur even in careful hands there is 
reliable evidence; hence my anxiety to press 
forward details which may otherwise seem un- 
important and irrelevant with regard to the 
methods under consideration. Amongst restora- 
tives which should be kept at hand for any 
emergency, sal volatile, brandy, amyl nitrite, 
ether, or strychnine (for injection) may be men- 
tioned. 


VII. LocAL SEQUELE : THEIR AVOIDANCE AND 
TREATMENT 


In straightforward cases these are practically 
nil. A little uneasiness may be experienced when 
reaction from anæsthesia sets in, and the constricted 
blood-vessels resume their normal condition. I 
have never known such a thing as death of a 
healthy pulp as the result of an intra-alveolar 
injection, and I see no reason why it should occur 
unless through some technical diffieulty or trau- 
matism. The small wound made by the drill may 
be painted with tinct. iod.—as a ruleit is negligible; 
occasionally only there is left a tiny fibrous 


eminence to mark its infliction; in the great 
majority of cases even this, in my experience, is 
not observable. Infection of a puncture if neatly 
made is little more likely than that of an ordinary 
needle puncture, and may be left to nature and a 
mouthwash to look after. 


VIII. TREATMENT OF TEETH UNDER LOCAL 
ANJESTHESIA 


The treatment of teeth under local anæsthesia 
presents only two points of importance to my mind 
out of the usual routine. Sensitive dentine, if 
cut and drilled and covered with a temporary 
filling, will sometimes prove a little hypersensitive 
when treated a few days later, but not seriously so, 
and a sedative or obtundent dressing, if needed, 
will suffice to reduce it. 


IX. IMMEDIATE EXTIRPATION Or PULPS 


The removal of living pulps is of more im- 
portance. It is too often forgotten, I think, 
that at the apex of the root from which a pulp 
has just been forcibly torn, there are ruptured 
nerves and blood-vessels which, when anæsthesia 
passes, will be fully alive and receptive to any 
irritant offered. Formalin, creosote, or any strong 
germicide is contra-indicated in dressing these 
roots, which should be already aseptic and need 
nothing more than a bland, non-irritant, and heal- 
ing application, such as boracic hydro-naphthol, 
essential oils, etc., internally, till the apical wound 
has cicatrized. In cases where the apical foramen 
is minute, immediate root-filling may be practised, 
but as it is difficult to diagnose these cases with 
certainty and without risk, it is safer, as a rule, 
to postpone root-filling. A tiny blood-clot forming 
in the root-canal from reactionary hæmorrhage 
may subsequently convey sensation rather vividly, 
but ean usually be removed comfortably by the 
use of aromatic sulphuric, followed by sodium 
bicarbonate or other similar cleansing method. 
Trouble arising from this point has sometimes 
been, I think, wrongly regarded as a result of 
injection. 

Space permitting, I would like here to mention a 
point which may be of academic interest only. 
In two cases when anæsthetizing upper molar teeth 
from the buccal side, I have found sensation dis- 
appear from the dentine over the buccal cornua of 
the pulp distinctly (in one case a minute and 
a half) before the dentine over the palatal 
cornu showed any diminution of sensitiveness. 
This appears to prove that the nerve fibres in the 
pulp proper do not anastomose indefinitely, but 
are continued through the main connected body 
of the pulp to supply the dentinal fibrils in relation- 
ship wholly or mainly to their own relative area 
of supply, the buccal branches to the buccal and 
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the palatal branch to the palatal side of the dentine. 
If this point has already been observed and noted 
by histologists, I ask pardon for this digression 
from my subject proper. 


X. ScoPE or INTRA-ALVEOLAR INJECTION 


Generally speaking, wherever a perforation can 
be conveniently made into the cancellous bone 
between the roots of two teeth in any part of the 
mouth, there an anzsthesia is easily procurable by 
intra-alveolar injection.* Anatomical difficulties 
are the limitation of the method, and the variation 
of the depth of buccal or labial sulcus is the chief 
obstacle encountered. In the molar region the 
obstruction of soft tissues will often render an 
intra-alveolar injection by the perforation method 
difficult or impracticable, but as a rule there is less 


Era 2. 


Intra-alveolar Injection. 


to be gained by its employment. In cases of ex- 
posure in first or second molars, it will probably 
be very difficult, if not impossible, to remove the 
whole pulp under anæsthesia, and a dressing will 
still be needed to devitalize remnants. I may say 
here that I strongly deprecate any such half- 
measures as amputation of the pulp, the risk 
of subsequent breakdown of the portion left being 
too serious to justify it as a general practice. 
With molar teeth, too, there is more room to apply 
a dressing ; therefore one more often retains the 
services of arsenic, etc., especially as loss of colour 
isimmaterial. Wisdom teeth may often be reached 
and treated by the septal method (used posteriorly 
to the teeth in the case of the mandible). Nothing 
but experience in technique will enable an operator 
to recognize his limitations, and I would urge any 
who have not used these methods to make them- 
selves familiar with their use, first, by operations 
in the incisor or bicuspid region. Later, with 


* Exception.—Upper and lower centrals are better 
injected distally, on account of fræna labii interfering. 
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Yre. 3. Intra-alveolar Injection Maxilla. 
Transverse view (or section). 


increased facility of technique, whether as de- 
scribed here or with variations of their own, they 
will find many cases amenable to anssthesia in 
the molar region also. "The type of cavity which 
makes most insistent demand for anæsthesia is the 
flat shallow cavity when enamel is extensively 
eroded, and the softened saturated dentine, 
maintaining almost its original contour, causes 
the patient to wince at the slightest touch of steel 
or drug. Such are the well-known clasp cavities 
so often found when partial dentines have been 
neglected, and the gum margins have perhaps 
withdrawn their proper protection or hyper- 
trophied into the cavity. Without anæsthesia, 
devitalization and probable excision of most of 
the crown is often unavoidable, whereas with 
anæsthesia established, the cavity can be freely 
shaped, and the pulp and tooth preserved for a 
further period of usefulness. Of such cases, and 
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Intra-alveolar Injection. Mandible. 


Transverse section. 
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others of obscure exposures, etc., where without 
anæsthesia nothing but extraction would have 
been possible, I could cite many, but statistics 
from one source only are of little value. Suffice it 
to say that failures need be few, and in any case 
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Intra-alveolar Injection 
(a) Sites for Preliminary Injection. 
(b) Sites for Deep Injection. 


not serious in their results. A more useful 
reference I may offer is a tabulated list of his 
first fifteen cases in which intra-alveolar injection 
was employed by the late Leslie V. Hodge, of 
Liverpool (Dental Record, April 1910, pp. 246- 
248). That an operator, at his first attempts, 
should have met with such a uniform measure of 
success should, I think, serve to encourage the use 
of this method more than any further recommenda- 
tion of it on my part. 

Comparison with other Methods of avoiding Pain. 
Space will not permit, and I do not wish to make 
lengthy comparisons between injection methods 
and the freezing spray, obtundents, cataphoresis, 
ete. All have their uses at times, but are either 
not so generally applicable or so efficient for diffi- 
eult conservation cases. I have already given the 
reasons for my preference for the intra-alveolar 
method for such work, not to the total exclusion of 
mucous or submucous injection, but as supple- 
mentary to it. Conductive or regional anzsthesia 
gives, where applicable, a more far-reaching sphere 
of anæsthesia for more extensive operations. I 
must admit inexperience of it, however, as the 
local injection appears to me simpler and more 
generally applicable and comfortable. Dr. Guido 
Fischer, in his book Local Anesthesia in Dentistry, 
covers all the ground of mucous and submucous 
injection treatment so capably and carefully 
that it would be idle for me to do more than 


indicate to those not yet acquainted with it this 
mine of resource in all matters appertaining to 
ordinary technique. It also sets forth the struc- 
ture of the teeth and their anatomical surroundings 
in a manner I have not yet seen equalled, and it 
seems curious to me that the direct method of 
perforation of the outer compact bone is not there 
mentioned, as an alternative to the more lengthy 
method of diffusion, which, as he states, usually 
requires a waiting interval. The “ stasis band " 
for partially constricting the blood-vessels of the 
neck seems an excellent idea, but I should regard 
it as rather formidable to the patient for such a 
trifling operation as the preparation of a tooth, 
etc. 

It is more difficult for me to draw a fair com- 
parison with the methods of general analgesia 
recently introduced. The complication and cost 
of apparatus, the necessity of having an assistant 
constantly present, the apparent uncertainty and 
added difficulties of painless operating, together 
with the more limited abolition of pain short of 
complete general anæsthesia (I speak from personal 
experience) leaves at present ample room for 


Fic. 6. High-pressure Syringe, with Guarded and 
Measured Ratchet Action. 


injection anesthesia to hold its place as a valuable 
adjunct to our armamentarium for combating 
pain. 


SECTION IX 


Oral Hygiene, Public Instruction, and Public 
Dental Services 


ADDRESS BY THE PRESIDENT 


NORMAN G. BENNETT, M.A., M.B., B.C. CAnTAB., L.R.C.P., M.R.C.S., L.D.S. Ene. 


Ir is a matter of much gratification to me that I 
should have been deemed worthy to preside over 
the deliberations of this important section of the 
Congress. In many ways it is the most important. 
The other sections are concerned largely with 
technical subjects in pathology and practice all 
tending to render the dentist of to-day and of 
the future more scientifie, more skilful, and in 
every way more competent to render valuable 
aid to the publie whom he serves. This section, 
on the other hand, deals with the various functions 
of dentistry in its direct relation with public 
health, that is to say, with the different forms 
of contract service under the control of Depart- 
ments of State, rendered to large sections of the 
community. It may even be said that as the 
whole object of this great Congress is to raise 
the standard of professional efficiency for the 
benefit of the publie of all nations, its work is 
epitomized in this particular section, dealing with 
the methods of making dental skill available to 
all classes as a great preventive measure in relation 
to diseases of other organs. 

In the last twenty years there has been a steady 
growth of the publie health movement through- 
out the world: there is à familiar adage which 
says that ‘‘ prevention is better than cure," but 
it is only within recent times that the truth of 
this has become fully recognized, or at any rate 
applied. In this country we have had signal proofs 
of the vitality of this movement in the form of 
Government activity—the Committee on Physical 
Deterioration, the Act for Medical Inspection 
of School Children, followed by grants in aid of 
treatment to Education Authorities, the Insurance 
Act, and the Commission on Venereal Diseases now 
sitting. It is the duty of this section of the 
International Dental Congress to consider how far 
dentistry is playing its necessary part in this 
world-movement, to emphasize the established 
fact that dental hygiene and treatment form 
an integral part, and one of the most essential 


factors of public health, and to compare the - 
methods of Institution treatment adopted in 
different countries, so that we may thereby learn 
from one another, not necessarily with a view 
to complete uniformity throughout the world, 
but with the object of helping the dentists of each 
country to organize treatment on the principles 
best adapted to the social and economic necessities 
of their own nation. 

I do not propose to discuss at all the dependence 
of general disease on dental disease. It is fortu- 
nately no more necessary to do that to-day than 
to prove that the world is round, and, moreover, 
the remote manifestations of oral sepsis have been 
dealt with by our distinguished President, Mr. 
Howard Mummery, in his scientific and scholarly 
address. Indeed the existence of this section is 
itself a proof of the general recognition accorded 
to the need for adequate teaching in oral hygiene, 
and for dental treatment among all classes of all 
nations. 

The subject naturally divides itself into two 
parts: the treatment of elementary school 
children, and the treatment of adults of those 
classes of the community unable to obtain treat- 
ment for themselves. 

The spread of school dental clinies has been a 
remarkable feature of quite the last few years. I 
believe that this country may claim priority, and 
the names of Sedley Taylor, who by his generosity 
made possible the first English clinic at Cambridge, 
and of Cunningham, who organized it, will always 
be remembered. In Germany, owing to the 
brilliant pioneer work of Dr. Jessen, the move- 
ment was rapidly taken up ;the United States, 
Canada, Sweden, and other countries have also 
been active, the first especially in instituting 
publie instruction. Great Britain now has 
school dental clinies, and Germany also. In this 
country there is a considerable degree of uni- 
formity of method, to be ascribed, I think, mainly 
to two influences—the work of the British Dental 
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Association in the first instance, and latterly the 
wise control and stimulating efforts of Sir George 
Newman, Chief Medical Officer of the Board of 
Education. In the next few days we shall have 
ample opportunity of learning from our friends 
from abroad in what ways our methods may be 
improved. We only hope that they may be able 
to learn something from us. 

The treatment of adults, I regret to say, is fai 
.behind the treatment of children. As regards 
the publie services I believe the United States 
of America is the only country that has anything 
like an adequate Army Dental Service. In this 
country, in spite of the proof that has been afforded 
of the advantages, in fact the necessity, of dental 
treatment for the soldier and sailor, arising es- 
pecially from the experiences of the South African 
War, when 2451 men were invalided home on 
account of dental diseases or disease arising from 
dental causes, the number of dentists to the Navy 
and Army is miserably inadequate, and the 
conditions of tenure of office are unsatisfactory. 
In fact the Service dentist is to be regarded 
rather as one of the means provided by the 
authorities for preventing recruiting falling below 
a minimum level, rather than as an integral part 
of the system by which the health of the sailor 
and solider is regularly cared for. 

One of the most difficult problems to be faced 
in the future is the provision of dental treatment 
for the classes whose means are only equal to 
providing the prime essentials of existence. 
Courageous attempts have been made to make 
this provision, but success has only been partial. 
One of the chief stumbling-blocks is the impossi- 
bility of advertising a Public Dental Service In- 
stitution so as to make it sufficiently well known, 
without involving the dentists themselves, and 
incurring the risk of contravening professional 
etiquette. Another point that has to be con- 
sidered is that large numbers of people are unable 
to pay such low fees as will afford a minimum 
remuneration to the operators. 

These diffieulties are inseparable from all 
systems associated with private or professional 
enterprise. 

I believe that the time must come when all the 
great nations and many of the smaller ones will 
institute a scheme of Dental Service controlled 
or subsidized by the State. In Great Britain, a 
Health Insurance system has been in operation for 
a year and a half, but no provision is made for 
dental treatment. The intention of Health 
Insurance is to provide treatment for all the 
ordinary ills that flesh is heir to, excluding only 
the more grave conditions, operations, and special 
forms of treatment to be obtained at hospitals. 
Dental treatment cannot be held to be included 
in the latter category, for conservative treatment 
and prosthetic work are not provided as a rule at 
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general hospitals, and the work of the various 
dental, hospitals, valuable as it is, can only 
supply the needs of a very small proportion of the 
people. The consequence is that a large number 
of insured persons suffering from various diseases 
that are the direct outcome of dental disease are 
no better off than they were before, in fact they are 
worse off, because they have paid their weekly 
contributions and are unable to obtain the only 
means of cure without further payment. If the 
object of Health Insurance is prevention, in this 
direction it signally fails, because instead of re- 
moval of the cause of grave disease there can only 
be palliative treatment of symptoms. Moreover 
there is a remarkable inconsistency in the present 
condition of State intervention with the child and 
the adult. 

A large proportion of the Government grants 
for treatment of school children are spent, and 
rightly spent, on Dental Clinies ; these children 
not only have their teeth treated, but also, perhaps 
more important, are instructed and trained from 
their earliest years in the principles of oral hygiene. 
When they leave school a period of two years 
elapses before they come under the Insurance Act, 
and even when that time arrives they find them- 
selves without the means of carrying out that 
attention to their teeth which they have been 
taught to regard as essential to good health. The 
Board of Education and the various education 
authorities throughout the country who ad- 
minister the grants for children have shown 
themselves wiser than those who originated the 
schemes for both children and adults. 

I must ask the indulgence of my foreign con- 
fréres for thus referring at some length to con- 
ditions obtaining in my own country, but I ven- 
ture to think that they may gain as much advantage 
from a study of our defects and inconsistencies 
as from attention to the features of our more 
successful progress. 

The aspects of dental publie health that I 
have touched upon will all be considered in the next 
three days either in the set subjects for report 
and discussion, or in the original papers contri- 
buted by eminent members of the Congress from 
all over the world. 

I venture to think that in devising plans for the 
improvement of methods of dental hygiene we 
should have two objects always in mind: first, 
to deal with conditions as they are, and to pro- 
pound practical schemes for the immediate better- 
ment of the people's teeth ; secondly, to remember 
that these conditions will change as a direct 
result of school treatment, and to have an ideal 
in mind, which may be the natural outcome of 
present-day necessities. Let me elaborate this 
point a little. The treatment of children is on the 
right road, and is steadily progressing until it bids 
fair to be universal. On the other hand, the 
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erying need for adults who suffer in multitudes 
from. the neglect of years is removal of dental 
sepsis and provision of artificial dentures. Speaking 
of tuberculosis some years ago, King Edward 
said, “ if preventable, why not prevented." The 
same applies to oral sepsis, and the need is probably 
even more urgent. The results of oral sepsis are 
less immediately obvious and therefore have less 
power to compel publie sympathy than the depre- 
dation of the tubercle bacillus, but I doubt very 
much whether the sum total of evil is not con- 
siderably greater. The provision of dentures 
is a necessary corollary, for large numbers of people 
are to my certain knowledge deterred from having 
their septic teeth removed on account of their 
inability to obtain artificial substitutes. The 
almoner of a great London hospital told me that she 
felt that her most useful work lay in helping people 
in this direction, rather than in obtaining for them 
temporary lodgment in tuberculosis sanatoria. 

From the strictly utilitarian and financial point 
of view it should be insisted that treatment of the 
teeth is a sound proposition. It is a truism to say 
that * the health of a nation is its greatest asset,” 
but it is one that is constantly forgotten or 
neglected in practice ; and if disease of the teeth 
is the most prevalent of all disease and the most 
productive of further evil, surely it is obvious that 
by its removal an enormous amount of ultimate 
expenditure would be saved. 

The loss to the nation caused by the invaliding 
home of soldiers in the South African War has 
been estimated at £100,000. The proportion 
of chronie disease treated under the Insurance 
Act that is directly due to dental disease is prob- 
ably at least 20 per cent. In other words, at 
least one-fifth of the money spent under the Act 
is wasted, or only spent on palliative treatment, 
when a much smaller amount applied to dental 
treatment would render this expenditure un- 
necessary. 

What of the future? I have not time to deal in 
detail with the methods of prophylaxis to be 
discussed to-morrow. Suffice it to say that there 
is no doubt that much may be done by rational 
methods of feeding, and the inculeation of the 
elementary rules of oral hygiene, to prevent 
dental disease and reduce its incidence to manage- 
able limits. So long as distinguished medical 
authorities continue to advise the feeding of 
children up to five or six years of age on minced 
and pounded food passed through a hair-sieve, 
so long shall we have dental caries, periodontal 
disease, fermentation of carbohydrates in the 
stomach, and all the regular train of common evils. 
I am ready to admit that the ways of primitive 
man cannot be generally applied to the complex 
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civilization of to-day. Nevertheless, I think 
we are entitled to say that as Nature has provided 
the child of 3 years of age with a masticating 
apparatus more efficient in proportion to its body- 
weight than that of an adult, the onus of proof 
lies with those who recommend the use of a diet 
that requires no mastication at all. 

It is, however, pleasing to think that with 
instruction of the young in the means of preven- 
tion, and with treatment of their teeth, a genera- 
tion is growing up who will not be satisfied to let 
the attentions of early years be thrown away and 
wasted. It is no Utopian ideal to believe that 
in the near future the children of all nations will 
leave school with teeth naturally or artificially 
sound, and with an improved standard of health ` 
due to their not having been subject to the de- 
pressing influences of sepsis during the important 
years of growth. "The treatment of the adult will 
then assume smaller proportion and be of a different 
kind—there will be relatively more conservative 
work and less prosthetic. It is necessary, there- 
fore, in devising schemes for publie dental service, 
so to arrange that while the pressing needs of the 
moment may be met, elasticity may allow of 
modification in the future. 

Finally, one question—Who are the men to 
carry out this great work ? Is it to be left to those 
without teaching or hospital training ? Most 
assuredly not. It will demand the services of 
educated men, learned in the scientifie basis of . 
their profession and skilful in its manipulative 
procedures. Let the Governments of the nations 
but play their part in organizing and controlling 
schemes and institutes for the benefit of the people, 
and the dentists of this country, and I doubt not 
of other countries, will play their part, not as 
philanthropists, for the professional man must 
live, but as workers in a good cause expecting 
reasonable remuneration only from or on behalf 
of those who are needy. 

One thing more they will demand, namely, 
an adequate measure of State protection, such 
as already exists in many countries. If this were 
granted, and the profession not degraded, as it is 
in this country, by methods of charlatanism and 
specious advertisement calculated to prevent men 
of good general education from entering it, then 
the supply of trained men would equal the demand, 
and the future of dental public health would 
be assured, to the lasting benefit of the nation. 


Dr. HERBERT L. WHEELER (New York City) 
said the Address was a very practical one and 
congratulated the President on the manner in 
which he had dealt with the subject. 
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BERICHT ÜBER 


PRAKTISCHE ERFOLGE DER SCHULZAHNPFLEGE ZUR 
FÖRDERUNG DER VOLKSGESUNDHEIT 


Von Pnor. Dr. ERNST JESSEN, STRASSBURG 


Die öffentliche Mundhygiene ist eine inter- 
nationale Angelegenheit. Trotzdem ihre Be- 
deutung erst seit einigen Jahrzehnten voll erkannt 
worden ist, hat sie gleichwohl heute bereits in alle 
Kulturländer Eingang gefunden. Das Fundament, 
auf dem die Mundhygiene aufzubauen hat, ist 
die Schulzahnpflege. Infolgedessen ist in allen 
Ländern das Haupt-Augenmerk zunächst auf sie 
gerichtet. 

In Gross-Britannien wurde die Frage der 
Schulzahnpflege zum ersten Male behandelt auf der 
Jahresversammlung der British Dental Associa- 
tion in Cambridge im Jahre 1885. Mr. W. Mac- 
pherson Fisher aus Dundee forderte die zahn- 
ärztliche Untersuchung und Behandlung eines 
jeden Kindes bei seinem Eintritt in die Schule 
und die regelmässige Überwachung durch einen 
staatlich approbierten Zahnarzt. Er wieder- 
holte diese Forderung auf der Versammlung 
1886 in London und konstatierte, dass bei vielen 
Kindern trotz ärztlicher Überwachung die Zähne 
völlig vernachlässigt waren. 

1890 wurde ein Komitee ne das all- 
jährliche Eingaben und Berichte an die Behörden 
machte. George Cunningham in Cambridge er- 
warb sich in dieser Sache grosse Verdienste. In 
vielen Schulen wurden: nunmehr Zahnärzte an- 
gestellt. 1898 wurde die School Dentists Society 
gegründet, die seither die Führung übernommen 
hat. 

Auch in anderen Ländern, insbesondere in 
Dänemark und Schweden, durch Haderup und 
Christensen, Förberg und Lenhardtson, wurde die 
Schulzahnpflege in Angriff genommen. 

In Deutschland -gab Röse durch seine theo- 
retischen Untersuchungen und wissenschaftlichen 
Arbeiten den Anstoss dazu, dass die Frage der 
Schulzahnpflege allgemein ins Rollen kam. 

Mein Thema verwehrt mir die ausführliche 
Darlegung der historischen Entwickelung. Ich 
habe hier von praktischen Erfolgen zu reden, 
und da liegt es auf der Hand, dass ich in 
erster Linieüber die in eigener praktischer 
Tätikeit gewonnenen Erfahrungen und Erfolge 
berichte. 

Die ersten Anfänge praktischer Fürsorge für 
. Volksschulkinder begannen in Strassburg im 
Elsass im Jahre 1888. In dem neu gegründeten 
Ambulatorium für Zahnkrankheiten an der Kaiser 


Wilhelms-Universität wurden Kinder, Soldaten 
und Arbeiter mit ihren Familien kostenlos zahn- 
ärztlich untersucht und behandelt. Der Besuch, 
welcher anfangs sehr schwach war, nahm in 
kurzer Zeit so zu, dass schon in wenig Jahren die 
Zahl der Extraktionen von 340 im ersten Jahr 
auf 8000 jährlich stieg und die der Füllungen von 
125 auf 5000. Die Kosten für diese Behandlung 
wurden durch Privatmittel gedeckt. 

Vom Jahre 1892 ab gewährte die Stadt Strass- 
burg eine Beihilfe zu diesen Kosten von zunächst 
1200 Mark jährlich. Als im Jahre 1898 das 
Ambulatorium für Zahnkrankheiten als Universi- 
täts-Poliklinik vom Staate übernommen wurde 
und eigene Ràume erhielt, zog die Stadt diesen 
Beitrag zurück. 

Vom Jahre 1900 ab gewährte sie von neuem 
Mittel zur Untersuchung der Kinder in den Schulen, 
erkannte dadurch die Notwendigkeit zahnärzt- 
licher Behandlung der Volksschulkinder und 
eröffnete daraufhin am 15 Oktober 1902 die erste 
Städtische Schulzahnklinik. In engen Räumen 


mit bescheidenem Inventar und nur einem 
Assistenten begann sie ihre Tätigkeit. Ihr Jahres- 
etat' betrug 2400 Mark und stieg stetig bis 


11 400 Mk: im Jahre 1910. 

Als dann im Jahre 1911 im neuerbauten 
städtischen Medicinalbad, eigens für die Schul- 
zahnklinik hergestellte prächtige R:ume mit 
mustergiltiger-Einrichtung bezogen waren, bestand 
das Personal der Klinik aus 9 Personen und der 
Jahres-Etat betrug nunmehr 26 500 Mark. 

Seit der Eröffnung der Schulzahnklinik 1902 
wurden in 11 Jahren in Strassburg 30 000 Kinder 
untersucht und 70000 behandelt mit rund 
75000 Füllungen und 75 000 Extraktionen. Im 
ganzen hat die Stadt Strassburg seit 1892 152 000 
Mark für Schulzahnpflege ausgegeben. 

Dem Beispiel der Stadt Strassburg folgten bald 
andere Städte. In Deutschland entstanden in 
weniger als 10 Jahren 213 Schulzahnkliniken mit 
einem Gesamt-Jahresetat von 560000 Mark. 
Fast 2 Millionen Volksschulkinder haben das 
Recht, sich in den Kliniken behandeln zu lassen. 
Rund 227000 Kinder wurden im Jahre 1913 
behandelt. 

Diese Zahlen sind der Statistik des Deutschen 
Zentralkomitees für Zahnpflege in den Schulen 
entnommen. 
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FORTSCHRITTE DER SCHULZAHNPFLEGE IN DEUTSCHLAND 
Nach der Statistik des Deutschen Zentralkomitees für Zahnpflege in den Schulen 
| Ba MS Be | | 
à Einwohner- | Volksschul- E: Ss E Behandelte Angestellte | : Betriebs- 
Jahı Städte ^ Zahl E nad E E E = E 8 E Kinder Zahnärzte | Gehälter kosten Jahresetat 
sa EE | 
ad SS alate Dr EC, s Ax 
I. 1909| 42 | 5268514| 615916| 42 56 836 81 114 805 | 13 785 | 128 590 
II. 1911 | 78 !11 777 76311 359 795| 81 H 166 249 510 | 51 940 | 301 450 
| u.4 Dentisten| | 
III. ma 209 |18 009 827 1 813 453| 213 226 983 331 | 478 630 | 82 652 | 561 282 


Auch in anderen Ländern wurden Schulzahn- 
kliniken eröffnet, so in der Schweiz, in Dänemark, 
Schweden, Norwegen, Gross-Britannien, den Ver- 
einigten Staaten von Nord-Amerika. London 
besitzt allein 20 Schulzahnkliniken. 

Eine Musterklinik allergróssesten Umfanges ist 
die mit 3 Millionen Dollar gestiftete Forsyth 
Dental Infirmary in Boston. 

Diese internationale Entwickelung der Schul- 
zahnpflege binnen kürzester Zeit muss an sich 
schon als ein Erfolg bezeichnet werden. 

Die Arbeitsergebnisse aller dieser Kliniken sind 
mir naturgemäss nicht bekannt. 
Strassburger Schulzahnklinik allein im Jahre 1912 
10776 Füllungen und 7695 Extraktionen ausge- 
führt hat, so bedeutet das die Entfernung von 
18 471 Fäulnisherden aus dem Munde der in diesem 
einem Jahr behandelten 8219 Kinder. Es ist 
anzunehmen, dass die anderen Kliniken in 
gleicher Weise arbeiten. Und wenn nun in 
Strassburg innerhalb 10 Jahren 75 000 Füllungen 
und ebenso viele Extraktionen ausgeführt wurden, 
so bedeutet das die Entfernung von 150 000 
Fáulnisherden aus dem Munde der 70 000 in diesen 
10 Jahren behandelten Kinder. Daraus lässt sich 
erkennen, wie ausserordentlich gross die Gesamt- 
Behandlungsziffer bereits sein muss in einer heute 
noch verhältnismässig. beschränkten Anzahl von 
Schulzahnkliniken. 

Die Behandlungsziffer allein aber wäre nicht 
massgebend, wenn nicht mit der Behandlung auch 
praktische Erfolge erzielt würden. Ich will Ihnen 
deshalb an der Hand von Lichtbildern zunächst 
den Erfolg der Behandlung bei einzelnen Patienten 
vorführen, um alsdann mich über die Erfolge der 
Schulzahnpflege für die Allgemeinheit weiter zu 
verbreiten. 

Der Zustand der Mundhóhle spielt eine wichtige 
Rolle bei vielen Erkrankungen des Verdauungs- 
traktus, bei zahlreichen infektiósen Erkrankungen, 
besonders bei der Entstehung sekundärer Infek- 
tionen so z. B. bei Scharlach, Masern, Typhus, 
Diphtherie. 


Wenn aber die ` 
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Die rationelle Zahnpflege im jugendlichen Alter 
ist deshalb von prophylaktischem Wert. Den 
Nutzen der Behandlung müssen wir um so hóher 
anschlagen, als es sich bei der Schulzahnpflege um 
Kinder handelt, welche eine rationelle zahnárzt- 
liche Behandlung sonst niemals finden würden, 
welche von ihren Eltern zur Zahnpflege nicht 
angehalten werden, weil die Eltern selbst eine 
Zahnpflege nicht kennen, und welche deshalb erst 
dureh Schule und Klinik zur Reinhaltung ihres 
Mundes erzogen werden. 

Der Nutzen besteht in erster Linie in einer 
Sanierung des Mundes, in der Erhóhung des 
Kauvermógens, in der Fórderung der allgemeinen 
Gesundheit, in der Verbesserung der Schulluft und 
damit des Wohlbefindens von Kindern und 
Lehrern. 

In vielen Fállen unserer Praxis konnten wir fest- 
stellen, dass blasse Kinder mit Drüsenschwell- 
ungen, die blutarm, müde und ohne Appetit 
waren, kurze Zeit nach der Behandlung ein ganz 
anderes Aussehen bekamen ;. sie wurden rotwangig 
und frisch, lebendig, aufmerksam und lernfreudig, 
sodass sie selbst, ihre Eltern und Lehrer die Arbeit 
der Schulzahnklinik nicht hoch genug anschlagen 
konnten. 

Ist somit der Erfolg der Behandlung beim Ein- 
zelpatienten schon heute fast in jedem Fall 
nachweisbar, so können die Erfolge für die Allge- 
meinheit bei der relativ erst seit kurzer Zeit 
und bei der noch nicht einmal allgemein eingeführ- 
ten Schulzahnpflege naturgemäss noch nicht in so 
greifbarer Form vor Augen treten, wie das bei 
der Einzelbehandlung der Fall ist. 

Durch die Arbeiten von Port ist nachgewiesen, 
dass durch eine rationelle Zahnpflege und Behand- 
lung der Soldaten ? der Erkrankungen des Mundes 
und der Kiefer vermieden werden. Es ist darauf- 
hin anzunehmen, dass bei den Schulkindern der 
gleiche Erfolg zutage treten wird. 

Es ist ferner erwiesen, dass kranke Zähne im 
späteren Leben zu ernsten Störungen der Ernäh- 
rung führen, die Entwickelung der Arteriosklerose 
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begünstigen, die Widerstandsfáhigkeit gegen In- 
fektionskrankheiten herabsetzen und zur Ver- 
kürzung des Lebens beitragen, wie Ministerial- 
direktor Geheimrat  Kirchner-Berlin in seinen 
Vorträgen wiederholt ausgeführt hat. 

Es muss deshalb die Aufgabe der Schulzahnpflege 
sein, in móglichst kurzer Zeit den Prozentsatz der 
kranken Zähne zu verringern und den der gesunden 
Zàhne entsprechend zu erhóhen, damit wir uns der 
Idealforderung eines vóllig gesunden Mundes bei 
allen die Schule besuchenden Kindern immer mehr 
nähern können. 

Ich bin in der Lage, Ihnen schon heute das 
überraschende Ergebnis einer statistischen ver- 
gleichenden Untersuchung mitteilen zu können, 
welche gleichzeitig bei 8 jährigen Kindern in 
Strassburg im Elsass und in  Berlin-Moabit 
durchgeführt worden ist. 

Strassburg hat, wie Sie wissen, die älteste Schul- 
zahnklinik, die zur Zeit der Untersuchung 10 Jahre 
bestand. Berlin besitzt heute zwar 4 Schulzahn- 
kliniken, jedoch liegt der Stadtteil Moabit 
soweit von diesen Kliniken entfernt, dass die 
Kinder von Moabit keine dieser Kliniken besuchen 
können. 

In jeder Stadt wurden nun rund 2000 acht- 
jährige Knaben und Mädchen untersucht. 

Zu diesen Untersuchungen gibt Dr. Konrad 
Cohn in der “ Schulzahnpflege " IV 1913, Nr. 3, 
folgende Erläuterungen : 

“Bei den Extraktionen und der einfachen 
Karies ist ein wesentlicher Unterschied nicht zu 
verzeichnen. Dagegen fällt der Unterschied bei 
den zerfallenen Milchmolaren sehr bedeutend auf, 
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denn Strassburg zeigt bei den Mädchen 15,5 Proz.., 
den Knaben 18,6 Proz., Berlin dagegen bei den 
Mädchen 35,1 Proz., bei den Knaben 33,2 Proz. 
zerfallene Milchmolaren. 

Die Fürsorge für den II. Milchmolaren besitzt 
auch einen grossen prophylaktischen Wert für den 
neben ihm stehenden Sechsjahrmolar. Denn bei 
dem Vergleiche des Sechsjahrmolars in beiden 
Städten fällt der grosse Unterschied der gesunden 
Molaren besonders auf. Strassburg 50,4 Proz. bei 
Mädchen und 54,3 Proz. bei Knaben gegenüber 
Berlin 9,2 Proz. bei Mädchen und 7,5 Proz. bei 
Knaben. 

Dass in Strassburg der Prozentsatz der gefüllten 
Sechsjahrmolaren ein viel höherer ist als in Moabit, 
erscheint mit Rücksicht auf die Tätigkeit der 
Strassburger Schulzahnklinik nicht erstaunlich, 
Bemerkenswert sind aber jedenfalls die weit 
höheren Werte für die zerfallenen Sechsjahrmo- 
laren in Moabit ; bei den Mädchen in Moabit 
34,6 Proz., in Strassburg 7,4 Proz.; bei den 
Knaben in Moabit 32,9 Proz., in Strassburg 6,9 
Proz. 

DieseDifferenzkann auch nur in der Aufklärungs- 
arbeit in Strassburg und in der frühzeitigen 
Behandlung durch die dortige städtische Schul- 
zahnklinik ihre Erklärung finden. Dabei ist noch 
zu berücksichtigen, dass selbst in Strassburg auch 
nicht alle Schulkinder behandelt werden, sondern 
nur ein Prozentsatz. Wenn wir nur die in der 
Schulzahnklinik in Strassburg behandelten acht- 
jährigen Kinder berücksichtigt hätten, so würde 
das Verhältnis für Berlin noch viel ungünstiger 
geworden sein." 
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# Diese Erfolge der Strassburger Klinik sind erst 
nach langer, mühevoller Arbeit zustande gekom- 
men. Sie zeigen sich auch in dem äusseren Bilde 
der Klinik, die aus unscheinbaren Anfängen heraus 
nunmehr ein ihrer Bedeutung entsprechendes 
Heim gefunden hat. Ich führe Ihnen die Licht- 
bilder der neuen Räume unserer Klinik vor, die an 
sich wiederum einen Erfolg bedeuten und als 
typisches Beispiel gelten können für die Entwicke- 
lung einer mittleren Schulzahnklinik. 

Ich komme nunmehr zum Schluss. Aus meinem 
Referat werden Sie ersehen haben, dass die 
ziffernmässig nachweisbaren Erfolge der Schul- 
zahnpflege für die Allgemeinheit noch nicht in so 
greifbarer Form vor Augen treten, wie diejenigen, 
welche wir bei der Behandlung der Einzelpatienten 
erzielen. 

Der Grund für diese Tatsache liegt einzig und 
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allein in der Kürze des Zeitraumes seit der allge- 
meinen Einführung der Schulzahnpflege. Ich bin 
aber überzeugt, dass sich bereits auf unserem 
nächsten Kongress weitere praktische Ergebnisse 
denjenigen anschliessen werden, welche durch 
die Untersuchung der 8 jährigen Kinder in Strass- 
burg und Berlin-Moabit zutage getreten sind. 
Unsere Arbeit wird unterstützt und findet — 
meines Erachtens — einen ihrer grössten Erfolge 
in dem Umstande, dass die Zahnpflege nicht mehr 
allein von uns Zahnärzten, sondern durch die 
Regierungen auch von der Militärverwaltung, den 
Krankenhäusern, Krankenkassen und allen ähn- 
lichen Organisationen praktisch gefördert wird. 
Dass die Erkenntnis von dem Werte der Zahn- 
hygiene in diese weiten Kreise eingedrungen ist, 
das haben wir ganz gewiss unserer intensiven Arbeit 
auf dem Gebiete der Schulzahnpflege zu verdanken. 


SUMMARY OF REPORT ON 


PRACTICAL RESULTS OF SCHOOL DENTAL TREATMENT 
IN THE PROMOTION OF NATIONAL HEALTH 


By Proressor Dr. E. 


Pugzic mouth-hygiene is of international concern. 
Nevertheless its importance has only been recog- 
nized within recent decades, although it has now 
been introduced into all civilized countries. The 
basis upon which mouth-hygiene must be built 
is School Dental Treatment, and consequently 
this is the object in view at present in all countries. 
_ From 1892 the town of Strasburg contributed 
an annual grant of about 1200 marks for the 
dental inspection of school children, and thus 
recognized the. necessity of their dental treat- 
ment, and thereupon opened the first municipal 
school dental clinic on October 15, 1902. The 
work was begun with limited accommodation, 
a modest equipment, and only one assistant. 
Their yearly accounts amounted to 2400 marks. 
and increased steadily to 11,400 marks in 1910. 
In the year 1911, when established in the splendid 
hygienie institution fitted out with model equip- 
ments, and specially built for the School Dental 
Clinic, the staff consisted of nine persons, and 
the annual cost amounted to 26,500 marks. 
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From the time of the opening of the School 
Dental Clinie 30,000 children were inspected only 
and 70,000 treated ; and in round numbers there 
were 75,000 fillings and 75,000 extractions in 
eleven years. Altogether the town of Strasburg 
had spent 152,000 marks on School Dental 
Treatment since 1892. 

Soon other towns followed the example set by 
Strasburg. In less than ten years 213 School 
Dental Clinies had been established, having an 
aggregate yearly expenditure of 560,000 marks. 
Nearly two million national school children were 
entitled to be treated in the clinies, and alto- 
gether about 227,000 children received treatment 
in 1913. 

It must be the task of School Dental Treat- 
ment to reduce the percentage of decayed 
teeth in the shortest possible time, and to 
increase that of the sound teeth, in order to 
bring nearer the realization of our ideal of a 
completely healthy mouth for every child attend- 
ing school. 
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REPORT ON 


EFFECTS OF DENTAL TREATMENT ON NATIONAL 
HEALTH AND PHYSIQUE 


By Dr. HERBERT L. WHEELER, New York 


Ir is exceedingly difficult to make a careful, 
detailed report upon the subject assigned by the 
officers of this section, for the reason that while 
in a general way, and for that matter with a great 
amount of aecuracy, general reports on the effect 
of dental treatment on health and physique 
could be written in such volume as to make 
numerous books, the actual recorded statistical 
facts in America are comparatively meagre. 

I do not mean by this that there are not most 
voluminous statements in the daily Press, in the 
popular magazines, illustrated weeklies, and in 
nearly all the literature of the laity, but actual 
facts, carefully recorded and substantiated, are as 
yet comparatively few. 

I shall then endeavour to first give in a general 
way what appears to be the general situation in 
America. 

In 1891 the late W. D. Miller wrote : ** During 
the last few years the conviction has grown 
continually stronger among physicians as well as 
dentists that the human mouth, as a gathering- 
place and incubator of pathogenic germs, forms a 
secretive road in the production of various dis- 
‘orders of the body, and if many diseases, whose 
origin is enveloped in mystery, could be traced 
to their source, they would be found to have 
originated in the oral cavity." 

The accumulation of knowledge upon the 
subject in the last ten years may safely permit 
our saying that many of these obscure causes 
have been found to have originated in the oral 
cavity. "ur 

Dr. H. P. Pickerill in his recent work on Stoma- 
tology says that the chief suppurative septic 
lesions in the mouth that cause oral sepsis are 
stomatitis, glossitis, gingivitis, suppurative den- 
tal myelitis, alveolar abscess, and dental arthritis 
or pyorrhaa alveolaris. The secondary effects of 
oral sepsis, according to this author, may be 
exhibited in one of the following ways : 

By loeal extension to adjoining structures and 
organs ; 

By the absorption of toxins and organisms 
by the lymphatics ; 

By infection of the mucous membrane at some 
point lower down the alimentary tract ; 

By absorption of toxins .and bacteria into the 
blood-stream ; 


By inhalation of organisms into air-passages 
and lungs. 

It is known that the human mouth is the breed- 
ing-ground of the many bacteria which produce 
definite pathologieal conditions. They have here 
a condition necessary for their development and 
multiplication, in the debris, moisture, and warmth 
that are found upon and between the teeth, 
in the gingival margins of the gums, in the 
cavities of carious teeth, and around improperly 
fitting crowns, bridges, and plates, about defec- 
tive fillings, and in the pockets of pyorrhcea 
alveolaris. 

The bacteria of a host of diseases are to be 
found in the average human mouth during the 
resting period when hydrochloric acid is not being 
seereted or discharged, and contents of the septic 
mouth pass.on to the stomach, often causing 
streptococeus and staphylococcus gastric infection. 
The contents‘“of the stomach pass on into the 
small intestine. Here they may set up enteritis 
that may affect the gall-ducts, the kidneys, the 
spleen, and the pancreas. 

The long-continued absorption of perverted 
decomposition and putrefaction produces con- 
tinued headache, malaise, lassitude, sciatica, 
epilepsy, eclampsia, various forms of nervous 
diseases, cirrhosis, anæmia, nephritis, arterio- 
sclerosis, and rheumatic fever. 

It is coming to be believed by the thinking 
men of both the medical and dental professions 
that a neglected and unclean mouth may be the 
indirect cause of more bodily diseases than any 
other source. 

A. eareful consideration of the moderate state- 
ment which I have made upon this subject seems 
to indicate that the proper relief of such conditions 
lies in the proper treatment of the teeth by a skilful 
dentist—one who thoroughly appreciates the 
value of mouth sepsis, and who will instruct his 
patients in the proper care of their teeth, that 
they may obtain permanent cleanliness of the 
mouth. 

This can be more readily accomplished by the 
intelligent co-operation of the family physician, 
who, if his attention were called to it, would 
immediately understand the uselessness of treating 
a patient for gastric and intestinal troubles, and 
expecting to cure by drugs alone, as long as the 
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sufferer's mouth is a breeding-place for so many 
types of pathogenic bacteria. 

Dr. Edward H. Baker, in the Dental Cosmos 
for June 1912, gives a list of 125 different diseases 
that were traced by scientific men to dental 
and oral disorders. 

Granting, then, for the sake of the argument, 
that these statements which I have made are 
fairly correct, let us consider the question from 
the adverse side and see what the result of neglect 
of the teeth will be upon the physique of the 
people. 

' It has been pretty well established that defects 
of the teeth which require dental treatment 
and advice are among the most important of the 
ailments of childhood, both because of their 
frequency and because of their direct and indirect 
effect upon the general health. 

Dental caries may be called the disease of the 
people. Examinations of the teeth of school 
children throughout the United States and other 
countries indicate that from 60 to 97 per cent. 
of the children of the public schools are afflicted 
with this disease. This disease in itself may or 
may not have a severe and direct effect upon the 
comfort and welfare of the individual, but the 
condition which permits of this disease indicates 
that a tremendous proportion of the children of 
parents living in civilized countries all over the 
world have those conditions in the oral cavity 
which produce an astounding prevalence of this 
disease. 

Now what are the other diseases that are likely 
to be directly or indirectly produced by a condition 
of the oral cavity which permits of so large a 
percentage of individuals being afflicted with 
dental caries ? 

The first and most dreaded of these diseases 
that may be associated with dental caries, and 
may obtain a foothold because of the conditions 
that permit dental caries to obtain a foothold, 
is tuberculosis. I have called your attention to 
the fact that impaired digestion is one of the most 
common results of the unclean mouth, and it is 
well known that faulty digestion is frequently 
one of the first symptoms of tuberculosis, and 
that this condition in a vast majority of cases 
is traceable to the bad condition of teeth and 
ulcerated gums, and tubercle bacilli may thus get 
entrance into the bones. It has been said by 
several authors in the United States that it is 
almost impossible to cure tuberculosis patients 
with no teeth or with bad teeth. 

This was so thoroughly believed by Dr. Billings, 
of the Department of Health of the City of New 
York, that when dentists were appointed in the 
Department of Health of our city a dentist was 
assigned to the Division of Communicable Diseases 
of the Department of Health, and the reason of 
this was that they had found that it was useless 
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to attempt to cure tuberculosis unless the mouth 
was first cleaned, and, secondly, in a condition to 
do efficient masticating service. 

'The report of the first year of this division of 
the New York City Department of Health shows 
that of the 2372 patients treated by the dentists 
every one was tuberculous, and the work was 
preliminary to sending them to the Otisville and 
Raybrook Preventoriums. 

But it is not only tuberculosis which is caused 
by an unfavourable and unclean mouth and 
carious condition of the teeth. We may have 
general malnutrition, anzemia, chloro-anæmia, mal- 
formation of the maxillary bones, enlarged and 
suppurating cervical glands, chronic and follicular 
pharyngitis, and the various types of dyspepsia, 
with all its complications and sequelæ. 

For one who has had any experience in hospitals, 
from the enumeration which I have just made (and 
I believe it to be a conservative one) of the evil 
results that may accrue from an unclean mouth, 
it is not hard to estimate some of the advantages 
to be obtained by the maintaining of a clean oral 
cavity. 

Recognizing these things as facts, there has 
been established throughout many of the cities 
and States of our Union dental service for the 
publie school children and for the poor generally. 
This service is sometimes connected with charitable 
institutions, sometimes associated with general 
hospital service, and sometimes made a part of the 
Department of Health or of the medical service of 
the Department of Education. 'There has not 
only been a growing certainty on the part of the 
medical and dental professions that something ` 
must be done to obtain clean mouths, but the 
laity are beginning to appreciate that this is the 
road to an improved physical condition. 

Many different methods have been adopted, 
all with the one desire to improve the physical 
condition of the people. In some instances the. 
profession and the public have apparently favoured 
having the work done by charitable institutions, 
believing it could be better administered through 
these institutions than through publie officials. 
Others have believed, as it was a matter that would 
have to be, at first at least, largely confined to the 
children of our publie schools, that it should be 
in the hands of our Departments of Education. 
Others have believed the Departments of Health 
to be the best equipped to carry on this work 
economically and efficiently. I have considered 
the matter carefully for nine or ten years. I am 
acquainted with the various systems adopted in 
the United States, and I am convinced that in the 
final outcome the greatest efficiency will be obtained 
by the Department of Education having its own 
physical examiner, and when the physical exami- 
nation has been made the administration of the 
actual operations should be in the hands of the 
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Department of Health. I am convinced that the 
Departments of Education in America are not so 
organized that they will be able to carry on this 
work to the best possible advantage, but that the 
Departments of Health are so organized that they 
can carry it on to the best possible advantage, and 
also with the greatest economy and efficiency. 

State Departments of Health, to be sure, cannot 
well carry on dental clinics, but they can do what 
the New York State Department of Health has 
done: they can establish dental lecturers, whose 
entire time would be occupied in lecturing to and 
teaching publie school children, through the De- 
partments of Education of our cities and towns. 
Their teaching is readily taken up by the teachers 
and reiterated until it becomes training, which is 
the important factor. 

My distinguished colleague, Dr. White, of the 
New York State Department of Health, has up to 
the present time lectured in publie schools in the 
State of New York and before children of the 
publie schools. This work has usually been taken 
up enthusiastically by the teachers, so that in many 
instances the interest instigated by the represen- 
tative of the Department of Health has become 
regular training in the schools where he has 
appeared. 

There are, however, some things to be carefully 
considered in the matter of teaching oral prophy- 
laxis and dental hygiene. We are, and properly, 
laying great stress upon the proper care of the 
mouth and teeth, but we must not forget that 
dental caries is controllable by dental operations, 
and by this. method only; that mechanical 
cleaning of the mouth reduces the number of 
pathogenie bacteria, but it does not entirely 
eliminate them. This is sufficient reason for us 
to insist upon the constant use of the tooth-brush, 
because it induces a beneficial influence upon the 
oral cavity. It fails to overcome the trouble 
entirely because the disease is probably due in 
most cases to constitutional predisposition and to 
imperfections in the structure of the teeth. 

Observations made by Dr. McCullough, who has 
charge of the dental service of the Department of 
Health in the City of Philadelphia, on over three 
thousand school children under fourteen years of 
age showed that in mouths where no tooth-brush 
was used clean teeth were free from decay, 
and that where decay existed, even though the 
brush had been used, the teeth were dirty on sur- 
faces not involved by decay. Dr. McCullough’s 
contention is that the use of the tooth-brush is 
not as effective in keeping the teeth clean as is the 
proper use of the tooth itself. 

This I believe to be a rational position, and 
it indieates that mastication properly indulged in 
is of greater value in cleansing the teeth than the 
use of the tooth-brush, and the Doctor's reasons 
are (and I believe they are good ones) that proper 


filling where teeth have become carious is the only 
remedy to restore masticatory efficiency. 

The value of dental service, then, without the 
opportunity for fillings in a dental clinie, is not so 
great as some would have us believe, and the 
claim of those who maintain that dental clinics 
should come first, and the training and care of the 
mouth next, would not seem to be so far amiss. 

In regard to the effect upon the national health 
and physique, so far as the records go that give 
us any insight into this matter I might quote 
the following : 

Such investigation as has been made in American 
cities shows that 18 to 40 per cent. of the children 
that are held back a year in any particular grade 
are held back because of physical defects. To 
give you concrete cases : 

The City of New York has annually about 
140,000 children (in round numbers) who have to 
take a year over in school—that is, are required 
to remain in the same grade for. another year. 
This is in the vicinity of 20 per cent. of the children 
attending school in New York City. Now it has 
been practically established that in from 49 to 
50 per cent. of those who are held back because of 
physical defects, the troubles are due to abnormal 
conditions of the oral cavity. 

Taking this, then, as a basis for estimating the 
eost to New York City of neglected mouths and 
teeth in the children of the public schools, it would 
figure up thus : 

Forty-five per cent. of the 140,000 repeaters 
in New York City would be 63,000—that is, 
63,000 pupils are retarded annually in the public 
schools of New York City for a year and have 
totake a grade over. 

It costs New York City about $49 per pupil 
annually to carry a child over a year in the publie 
schools. The cost, then, of carrying these children 
through an extra year, that might have been 
avoided had the teeth and mouth been kept in 
good condition, for the City of New York is 
$3,087,000. 

The cost for the City of Auburn, which is a 
smaller city, for the same reason, is $22,050, 
An expense of probably one-tenth of this sum 
would go far towards putting the mouth and 
teeth of these children in a healthy condition. 

In the Department of Health of New York 
City, where this Bureau of Child Hygiene has been 
established for seven or eight years, they have 
reduced the absences from school due to physical 
defect from 40 to 18 per cent., and in the year 
since the dental service has been established in the 
Department of Health they have demonstrated 
that in schools where they have had the service 
of the dental clinic there were only 20 per cent. 
of absenees due to oral troubles, as against 45 
per cent. in schools where they have not had 
this dental service. 
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In the first year of the dental clinies of the 
Department of Health of New York City they 
were able to attend to approximately 7300 
children, which is about one-twentieth of the 
140,000 with physical defects. The expense of 
attending to these 7300 pupils in the dental service 
of the Department of Health was about $23,800. 

On the same basis (but I think the ratio would 
have been less because this included the expense 
of establishing the dental clinics and equipping 
them) the 140,000 defectives could have been 
attended to for between four hundred and sixty 
and five hundred thousand dollars—a con- 
siderable saving over the $3,087,000 that 
these defects cost the city to carry them over 
another year. 

Now in regard to hospitals the same remarkable 
showing is obtainable. In the case of St. Vincent’s 
Orphan Asylum in Boston, since the children have 
had the benefit of systematic dental treatment the 
following has obtained : 

There were on an average 325 children in the 
institution who received dental care, and previous 
to having had dental care in this institution there 
had been a large number of cases of children's 
diseases ; in 1905 there were seventy-five cases 
of searlet fever, which caused the institution 
to be quarantined for three months. In 1910 to 
1911, after the introduction of dental inspection 
and treatment, there was a reduction of 59 
per cent. in the number of infectious diseases. 
In the last year the number of infectious diseases 
was reduced to less than 2 per cent. 

Another case where economy shows out plainly 
is in the Bellevue Hospital, where they have on an 
average 100 cases of fracture of the mandible, 
or maxillary bone, during the year. Previous to 
the establishment of the dental service a person 
who came to the hospital with a fractured 
mandible was required to enter a ward and stay 
there until the fracture was healed. "This required 
a bed, the service of a trained nurse, and the neces- 
sary food for a period of from six to ten weeks. You 
can estimate yourself what the cost would be. 

Since the establishment of the dental service 
in this hospital, if a person is brought to the 
hospital with a fractured mandible the case is 
attended to immediately by the dental intern. 
Vulcanite splints are usually made within one or 
two days, and at the end of three or four days at 
the most the patient is allowed to go on his 
way and return to his employment or vocation. 
He is requested to report at the hospital two 
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or three times weekly in order to have the mouth 
thoroughly washed so that aseptic conditions may 
be maintained, and at the end of six or eight weeks 
it is usually possible to remove the splint and 
dismiss the patient, with an expense to the hos- 
pital all told of two or three days, or four at the 
maximum, in most cases, as against six to ten 
weeks previous to the establishment of the dental 
service. 

Furthermore, where previously the only treat- © 
ment accorded was bandaging, and the teeth were 
seldom in alignment when the fracture healed, 
under the dental service the alignment of the 
teeth and the occlusion are usually very near the 
normal, and both the appearance of the patient 
and the efficiency of his masticating are greatly 
improved. 

These facts, I think, will give you an insight 
into the tremendous possibilities of the effects 
of dental treatment, could it be carried cut 
generally, upon the national health and physique. 


Dr. WHEELER exhibited some slides illustrating 
the Bellevue Dental Clinic. 


The PRESIDENT said he was particularly struck 
with the manner in which Dr. Wheeler had 
referred to the question which exercised the 
minds of dentists a good deal—namely, whether 
in the case of school children prophylaxis or 
treatment was the first measure. He thought 
they were all agreed that both were required. 
The argument that the filling of a tooth rendered 
it functional, and therefore was a prophylactie 
measure rather than a measure of treatment, 
was particularly interesting. 

Dr. W. H. Porter (Boston) said he endorsed 
all that Dr. Wheeler had said in his report. He 
had been familiar with Dr. Wheeler's work in 
oral hygiene, and the report expressed very 
exactly the position which America was taking 
on the question. Dr. Wheeler's influence had 
radiated over many States. From his own 
personal observations he was sure that very 
great progress had been made since the last 
International Dental Congress met five years 
ago. It was being realized more and more how 
important it was to have clean mouths in school 
children, and the taxpayer now did not begrudge 
publie money to carry on the work. He had 
every confidence in the ultimate success of the 
cause. 
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REPORT ON 


THE EFFECTS OF DENTAL TREATMENT ON NATIONAL 
HEALTH AND PHYSIQUE 


By R. DENISON PEDLEY, F.R.C.S., L.D.S. 
AND 


WILLIAM FISK, L.D.S. Enix. 


General Consideration of the Subject. In order 
to demonstrate by direct and indirect evidence 
the effects of public dental treatment, it is 
essential to place on record a brief account of the 
past and the present of public dental treatment 
in Britain. 

The evidence of the eese of the teeth 
in school children collected by dental surgeons 
in Britain during the past twenty-eight years 
has been so abundant that it has convinced 
the medical profession, and a large number of lay- 
men who are responsible for the welfare of children, 
that early and systematic treatment is a beneficial 
means of combating dental disease, and by so 
doing improving the nutrition and general health 
of those who are suffering. 

Therefore, dental surgeons have been appointed 
and dental clinies have been established for the 
systematic inspection and treatment of dental 
disease in a large number of public schools as well 
as r vate schools not connected with the State. 
Two hundred and eighty-two dentists have 
been appointed systematically to treat the teeth 
of children in reformatory, industrial, truant, 
and Poor Law schools under State control. 
The children under State control have been 
and are under the direct care of guardians who 
act in loco parentis, and they have also the 
advantages of medical supervision and treat- 
ment. 

For more than twenty years these appointments 
have been made, and a very large number of 
children have benefited by dental treatment. 
This report does not attempt to show the size 
and equipment of the dental clinies established. 
It should, however, be mentioned that with a 
view to ensure permanency, as part of the general 
medical treatment, where strict economy has to 
be considered, the dental surgeons have been 
appointed as part-time officers. They generally 
attend on one day a week, or on one day a fort- 
night. The dental surgery equipment has been 
modest, but the inspection and treatment have 
been systematic from the time the children enter 


the schools until they leave at fourteen or fifteen 
years of age. 

State Schools chosen as a Type of Work done. 1t 
is not possible to trace the children in these schoo s 
in order to find out the benefits they have derived, 
but we may mention as typical the Poor Law 
schools where the children are gathered from 
various parishes. Often fatherless or motherless, 
they are taken from defective homes, they are 
placed in an entirely new environment with fresh 
air, good food, and sanitary dwellings. They 
are clothed, educated, trained, and fully equipped 
so that they may become useful workers in the 
community. 

Reports of Dental and Medical Officers. From 
a recent report of the dental surgeon to the Hanwell 
Schools the following particulars are given : 


DENTAL WORK AT THE CENTRAL LONDON DISTRICT 
SCHOOLS aT HANWELL 


(Represents Unions of City of London and Southwark) 


Number of children at present, 580. 

Dental surgeon first appointed, 1893. 

Work done comprises stoppings, extractions, scalings, 
and in certain cases regulation of teeth. 

Annual amount of work done as an average of recent 
years: 


Inspections . > . 1500 
Stoppings . ; : š ; 450 
Extractions . : - 350 
Regulation cases . 5 " z $ 3 
Scaling cases . ; 29 
Treatment of dead teeth | , . 19 


In the above figures note the low figure for extrac- 
tions. 

Regular inspection and filling of all suspicious spots in 
teeth almost abolishes need for extractions in the elder 
children, except for regulation purposes or undue reten- 
tion of temporary teeth. Most of the extracting is done 
for new-comers. 

Local anesthetic largely used—principally novocain ; 
genero anæsthesia very seldom and in exceptional cases 
o 

Yos stoppings a standard silver-tin amalgam is nearly 
always employed. 'Temporary as well as permanent 
teeth are filled. 
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A monthly summary of work and also an annual report 
required by the Schools Committee. i 

Results, good. Physique of habitués of school splendid. 
Toothache quite uncommon. Mouths nearly all clean 
and healthy. j 

Entry into Services. About twenty go annually into 
Army and Navy. No instances of rejection for teeth. 


* Dr. Salisbury, until recently Medical Officer 
to Hanwell Schools, writing with regard to 
benefits of regular inspection and treatment, 
states : 

*«One of the first things that struck me on 
taking up my work at the schools was the good 
condition of the teeth of the children. The 
contrast between their mouths and those of the 
children in the London County Council Schools, 
where I had recently been inspecting, was marked. 
It is quite a rare thing to get a case of tooth- 
ache, and I have only occasionally been called 
upon to extract a tooth between the dentist's 
visits.’ 

“The dentists visits to the school are weekly. 
Each visit is of five hours' duration. 

* The remuneration is £80 per annum. 

* SAMUEL F. ROSE. 

* April 1914." 


Dr. Singer, of St. Marylebone Schools, Southall, 
writes : 

* I am almost afraid to try and imagine what 
would be the condition of the children's mouths 
without regular dental inspection. I suppose 
that in former times they did manage to get along 
somehow. I am quite sure that mouths which 
did not get regular dentalinspection and treatment 
would give rise to many cases of gastro-intestinal 
disturbances and toxemia.” 

Dr. Arthur W. Soper, the Medical Officer to the 
North Surrey District Schools, Anerley, S.E., 
writes (June 1914) : 

** Dental treatment was started in these schools 
before any other school in England, and was 
instituted by my predecessor, Dr. Prangley (in 
1885), but it was before my time and was naturally 
done more cursorily in the early days than it is 
now. It was noticed that the health generally 
of the school children improved greatly, and 
especially the gastric troubles. From my own 
experience during the last thirteen years I can 
say this, that since the treatment of the teeth, 
and since oral cleanliness has been very strictly 
practised, I have noticed a very distinct diminution 
of the following ailments : 

* (1) Septic Throats and Follicular Tonsillitis, 
These are now comparatively uncommon, whereas 
some years ago we had hundreds of cases in the 
year. | 

“ (2) Stomatitis. Three or four cases a year now, 
as against three or four each month before the 
teeth were properly cared for. 
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“ (8) Pneumonia. I may of course be wrong 
in my conclusion here, but during the last seven 
years we have had, as far as I can tell by rough 
caleulation, about eighteen cases of pneumonia. 
Previously to that we expected to have four or 
five bad cases of pneumonia running at the same 
time, and it was no uncommon thing to have 
ten or twelve cases during the year. 

* There is no doubt at all as to the throat cases 
and the stomatitis cases; the pneumonia may 
possibly be a coincidence, but I believe not. 
If the teeth are properly cared for and the children 
thoroughly drilled in the uses of the tooth-brush 
—and it is no use having. a good dentist if the 
teeth and mouth are neglected otherwise—then it 
naturally follows that the digestion, and secondarily 
the resistance of the body generally to infection 
and chill, must be greatly improved." 


The boys from the Poor Law Schools are either 
taught a trade or enter the Army or the 
Navy. 

The girls are trained for domestic service. 

During the past sixteen years, from the year 
1897 to the year 1912 inclusive, the number 
of children placed out in employment by the 
guardians of the London (Metropolitan) Poor 
Law Schools was 20,679. Of this number 11,741 
were trained boys and 8938 trained girls. The 
number returned to the guardians during the last 
six years was only 27 out of 7850. 

All these boys and girls had clean and 
healthy mouths, free from dental caries, as the 
result of systematic dental inspection and treat- 
ment. 

By such results we have been encouraged 
to hope that school dental treatment might be 
extended to the day scholars attending the ele- 
mentary schools in Britain, so that in time they 
might derive the benefits conferred upon the 
children in residential schools. 

National education has long been recognized 
as an important means of increasing the nation's 
prosperity, but very slowly has it been clearly 
seen that a nation's health and physique are 
dependent upon the physical condition of the 
scholars. Their ability to acquire the knowledge 
placed before them is affected by the amount of 
health they enjoy or the ill-health they suffer ; 
and apart from the obviously defective children 
—the blind, the deaf, the mentally weak, for 
whom special treatment is adopted—there are 
a vast number of children whose activities are 
warped in life through physical defects which 
only require early treatment effectually to 
remedy. 

An increasing knowledge of these facts by 
statesmen and educational authorities during the 
past twenty-five years has resulted : 

(1) In an extended inquiry as to what was 
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being done in other countries for school children 
with physical defects. 

(2) In a recognition of the value of inquiries 
carried out by medical men. 

(3) In various publie inquiries, notably : 

(a) The Royal Commission on Physical Training 
in Scotland, 1903. 

(b) The report of the Inter-Departmental Com- 
mittee on Physical Deterioration, 1904. 

(c) The report of the committee appointed 
by the President of the Board of Education ‘ to 
ascertain and report on what is now being done, 
and with what result, in respect of medical in- 
spection of children in public elementary schools." 

And finally, and in consequence of these in- 
quiries and commissions, legislative measures have 
been taken, and Acts of Parliament have been 
passed in England and Wales by the Education 
(Administrative Provisions) Act, 1907, and in 
Seotland by the Education Act, 1908, in order 
to find out what are the defects in children and 
afterwards to find a method of treating those 
defects. 

Administration. By means of these Acts of 
Parliament the Education Authorities must pro- 
vide medical inspection for all children soon after 
they enter the schools, and they have the power 
to make arrangements for treating the defects in 
the scholars subject to the sanction of the Board 
of Education. 

Control. In order to control this legislative 
action a medical department was established 
at the Board of Education in London, with Sir 
George Newman as Chief Medical Officer and 
an adequate staff. An Annual Report is pub- 
lished full of interesting details. 

A Public Health Basis. There are in England 
and Wales 328 Education Authorities, who have 
administrative powers over 328 areas. 

There are also 1800 sanitary areas. In each of 
these the Publie Health Authority has statutory 
duties to perform. 

*'lThus it comes about that there is no part 
of the country outside the influence and operations 
of this publie medical service, and as a result 
in each one of the local educational areas there 
has been existing for many years the administrative 
machinery of a State Medical Service. It seemed, 
therefore, to the Board an obvious necessity, on 
account both of economy and effieiency, that 
the new School Medical Service should work 
in with the existing machinery of medical and 
sanitary administration." * 

Every school medical officer appointed by the 
Education Authority is appointed under the 
control and supervision of the medical officer of 
health, or in some areas he is also the medical 
officer of health. 


* Report of Chief Medical Officer, Board of Education, 
910. 


Every dental surgeon appointed by an Educa- 
tion Authority is under the supervision of the 
school medical officer. 

There are 1500 medical officers of health, who 
are chiefly concerned with the environment of the 
community, such as drainage, sewage, water- 
supply, housing, etc., but also with the sanitation 
of schools, epidemies, and tuberculosis. 

These are controlled by the Local Government 
Board, whose Chief Medical Officer, Dr. Arthur 
Newsholme, C.B., issues an Annual Report as 
to the health of the whole community, with an 
analysis of the annual report of each medical 
officer of health. 

This legislative action has, and will have, a 
far-reaching effect on the progress of the treat- 
ment of dental disease. Every school medical 
officer (as part of his medical work) examines 
the teeth of the children, and, as prevention is the 
key-note of all public health work, these officers 
not only report upon the condition of the teeth, 
but they are encouraged to find out methods of 
prevention. 

As each medical officer of health reports annually 
to the Sanitary Authority concerning conditions of 
health in his own area, so does the school medical 
officer report to the Education Authority the 
conditions of health among the school children in 
his educational area. 

Five Annual Reports have been issued by the 
Chief Medical Officer to the Board of Education 
since the Acts came into force in 1908, full of 
details of the deepest interest not only to dental 
surgeons but to all who are interested in the 
welfare of children, to which we would refer the 


` reader, but the following extracts are apposite : 


I. ** Judging from the returns, it is commonly 
found that from 20 to 40 per cent. of all school 
children examined, excluding the children in the 
babies' classes, have four or more decayed teeth.... 
And even this percentage is probably an under- 
statement, for the extent of the decay is likely 
to beunderestimated by the school medical officer, 
since his examination is usually a hurried one 
only." * 

“The ill effects of dental caries on the general 
health of the child are not easy to tabulate. As 
in other examples of local disease, it is not possible 
to consider the effects of such local disease apart 
from the general constitution and physical con- 
dition of the child. 'Thus children may be seen 
with extensive dental caries in whom there may 
be no apparent disturbance of the general physical 
health. In others, as shown, for example, by the 
results which have followed upon treatment, the 
main cause of the debility from which the child 
was found to be suffering has, it seems evident, 
been the condition of the teeth." T 4 ki 


* Report for 1908 (published 1910), p. 53. 
t Ibid. p. 55. 
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The first dental treatment centre—or clinic— 
for the elementary school children was established 
in Cambridge in 1907 by the generosity of Mr. 
Sedley Taylor. 

“The Education Authority arranged for the 
necessary dental inspection of school children, 
and Mr. Sedley Taylor undertook the expense. 
After the passing of the Education (Administrative 
Provisions) Act the local authority considered the 
advisability of taking over the institute as an 
edueational concern, the following being the 
chief reasons leading them to this decision : 

“ (1) That inspection shows dental diseases among 
children is terribly prevalent in Cambridge, as 
elsewhere. 

« (2) That it is generally agreed that such dental 
disease is productive of serious and lasting evil 
to health. 

«(3) That there is no hope that it can be dealt 
with by private practitioners. 


ve The estimated total expenditure was as follows : 


CRISE, 

Rent of Dental Institute 20 0 0 
Salary of dentist . 300 0 0 
,» assistant 29 0 0 

»  » caretaker d ; o 0" 
Gas and electric light . ‘ ^ 2 10 0 
Dental instruments y 8 0 0 
L^ Le renewals d b. 0. 0 
Printing . : : , ; 10 0 0 
Charts : À : : 210 0 
Filling materials . \ : 3 12 0 0 
Sundries ‘ 1 ; 50.0 

£410: 00% 


II.£One year after the Acts came into force, . 


viz. 1909, the Chief Medical Officer reports : 

* The necessary administrative machinery ap- 
pears now to be available for a more or less com- 
plete co-ordination of the School Medical Service 
with the publie health organization. 

«Nine hundred and eighty-six medical officers 
are engaged in the school medical service. 

“ The dental clinic at Cambridge has accom- 
plished much valuable work. During 1909 the 
number of children treated was 1288. The 
children treated are aged from five to ten years, 
and re-examinations are periodically made. 

‘ Other Education Authorities, Kettering, 
Norwich, Bradford, have followed the example 
of Cambridge, and instituted dental clinics on 
similar lines, except that at Bradford and Kettering 
the dental treatment is part of a general clinic. 
Some dental treatment has also been provided 
for school children in Liverpool, in Birmingham, 
and in London." 

The Proceeding known as “ Following Up.” 
“The steps necessary to ensure the adequate 
following up of medical inspection are: 


* Report for 1908, p. 100, 
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* (1) To inform the parent of any defect or | 
disease found in the child. | 

“ (2) To make inquiries, after a reasonable inter- | 
val, as to whether remedy has been obtained. 

«(3) To ascertain, in cases where action has not 
been taken, what is the reason for failure to obtain 
treatment. 

* (4) To take steps to remove obstacles in the way 
of children obtaining treatment, e.g. to consider 
how best to obtain or render assistance in the 
case of poverty ; to bring pressure to bear in the 
case of carelessness and indifference ; to afford 
further facilities for treatment, should such prove 
to be inadequate in any given area. 

«(5) To re-examine all defective children at a 
reasonable interval after the primary examination 
in order to ascertain any change there may be 
in the condition originally noted, or the effect 
of any treatment received. 

* The Part played by the Parent. In the fore- 
ground of all methods adopted for following 
up the work must be placed the direct influence 
of the parent. The full exercise of this influence 
depends upon the parent being present at the 
inspection. | 

* The Part taken by Teachers. It is difficult 
to overestimate the degree in which the teacher 
can aid in rendering effective the work of medical 
inspection. ‘ The head teacher is, in my opinion,’ 
writes Dr. Thresh, County Medical Officer of Essex, 
‘the dominant factor in the situation. Medical 
inspection can do much, but the teachers can do 
Tore 

The work of the school nurse, the school atten- 
dance officer, and voluntary care committees is 
pointed out, and the beneficial results of successful 
following up of defective children are emphasized. 

III. The Annual Report for 1910 (published in 
1911) contains an excellent chapter on “ Dental 
Disease and Dental Treatment." The causation 
of dental caries is discussed and the necessary 
treatment required in the light of the reports of 
the medical officers with regard to the prevalence 
of dental disease throughout the country. 

Eighteen dental treatment centres had been 
sanctioned by the Board of Education. 

A detailed account is given of the dental clinics 
which have been established in Germany. 

* Germany has so ably led the way in grappling 
with the dental requirements of school children 
that it may be of convenience and interest to 
Local Education Authorities if a brief statement 
is made concerning the ways and means which 
have been adopted in that country." 

In an address to the members of the School 
Dentists Society given in December 1911, Sir 
George Newman, the Chief Medical Officer to the 
Board of Education, laid down four general 
principles for regulating school dentistry in 
England. 
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“These are: (1) All arrangements for each 
area should be under the supervision of the school 
medical officer; (2) the inspection and selection 
of all cases should be carried out by the school 
dentist himself ; (3) conservative dentistry, both 
for inspection and treatment, should concentrate 
upon a definite age period, six to eight years; 
and (4) dental treatment should always be followed 
up by regular re-examination and, if necessary, 
renewed treatment." * 

IV. In the Annual Report for 1911 (published 
1912) an analysis is given of the various reports 
from different parts of the country as to dental 
disease. | . 

Dental treatment centres were established in 
twenty-nine areas. 

Six dental treatment centres were established 
in London. 

V. In the Annual Report for 1912 (published 
1913), the last published by the Chief Medical 
Officer, he states : 

“ It is no longer necessary to emphasize the 
serious extent of dental disease among school 
' ehildren or the evil effects of such disease upon 
the general health. The reports received from 
all areas tell the same tale as in previous years—a 
tale of disease and of far-reaching injurious effects. 

* Expenditure out of the rates has been 
sanctioned for dental treatment in sixty-one 
areas for the year ending July 1918. In some 
of these areas several dental clinies or centres 
have been approved. In all, there are upwards 
of eighty dental clinies now in operation. In 
addition, a number of children are being treated 
in dental hospitals, dispensaries, or private dental 
surgeries. In certain large rural districts also 
special arrangements have been made by which 
itinerant or local dentists afford treatment in a 
number of scattered districts. For instance, 
in Essex there were in 1912 seventeen such 
centres; in Surrey seven and in Somerset 
ninety-four schools joined in a similar scheme. 
Lastly, a number of excellent voluntary dental 
clinies have been established by the generosity 
of voluntary donors. In sixteen areas whole- 
time dentists have been appointed by the Local 
Education Authorities." 

One hundred and forty general treatment centres 
had been established in ninety-seven areas. 

* Speaking generally, it may be said that out 
of the six million children registered on the books 
of the publie elementary schools of England and 
Wales about 10 per cent. suffer from serious 
defect of vision ; from 1 to 8 per cent. suffer from 
defective hearing ; 1 to 3 per cent. have suppu- 
rating ears; about 10 per cent. have adenoids, 
inflamed tonsils, or enlarged cervical glands re- 
quiring surgical treatment; about 1 per cent. 


* «Objects and Aims" School 
Dentists' Society. 


(second edition), 


have ringworm ; 1 per cent. suffer from tubercu- 
losis of readily recognizable form ; from 1 to 2 per 
cent. are affected with heart disease ; from 30 to 
40 per cent. have unclean heads or bodies, and 
probably more than half the children are in need 
of dental treatment. These percentages are, of 
course, approximate only." 

Similar work, viz. medical inspection and the 
establishment of treatment centres, is being 
carried out by the Education Committees through- 
out the whole of Scotland on public health lines. 

Dr. W. Leslie Mackenzie, in his first report on 
the medical inspection of school children in 
Scotland (published 1913), states : 

* Septie conditions of the mouth are amongst 
the commonest causes of bad health. The 
urgency of dental treatment was revealed years 
ago by the Army examinations of recruits; it is 
strongly emphasized by the facts recorded in 
these reports. No department of personal hygiene 
demands more attention. The difficulties are 
only too obvious, but they do not make the 
urgency less. Until the treatment of teeth is 
efficiently organized the treatment of the other 
diseases of children will fail to yield the full 
harvest. 

* It is difficult to see how efficient treatment 
can be organized except in school clinies conducted 
by skilled men. Only thus will it become possible 
to discover early enough the processes of tooth- 
decay and to treat radically enough the foul 
conditions already established. The common 
suggestion that children consume too many 
* sweets’ is peculiarly inept, even if it be granted 
that sugar promotes decay, for sugar is as necessary 
an article of food as meat or bread—a physiological 
fact that might be inferred from the very strength 
of the appetite for sugar. 

“Both æsthetically and industrially, treat- 
ment of the teeth is of primary social importance, 
and no department of school hygiene is likely to 
yield more gratifying results." 

Further partieulars of work done in Scotland 
and in Ireland will be found in ** Objects and Aims "' 
(second edition), the manual of the School Dentists' 
Society. 

More than seven and a half millions of children 
are registered as attending the elementary schools 
of the United Kingdom of England, Wales, Scot- 
land, and Ireland. 

The number of children suffering from defective 
teeth is at the least 75 per cent., according to 
all the estimates we have from dental experts, and 
although more than a hundred treatment centres 
or dental clinies have been established by Educa- 
tional Authorities, only the beginnings of this 
beneficent work have yet been attempted. 

Objections to Dental Treatment considered. The 
existence of so vast an amount of dental disease 
among school children would seem to justify 
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reasonable methods of treatment, but there are 
certain objections which may be considered. 

In order to carry out this remedial work 
efficiently large sums of publie money must be 
expended and vast numbers of parents must be 
induced to have their children's ailments attended 
to. 

We have, therefore, on the one hand, those who 
object to pay for the treatment of other people's 
children, and, on the other hand, parents who 
object to be interfered with. It would be out of 
place to discuss fully these interesting points in 
a dental report or to enter into any lengthy argu- 
ments, although much may be said both for and 
against; but they may be considered under two 
heads, financial and parental. 

Financial. There is a simple analogy which 
may be used effectively with all thoughtful citizens. 
Every nation is made up of individual families, 
and as the welfare of the State depends upon the 
general welfare of the individuals which compose 
it, it may be well to consider one well-ordered 
family in so far as medical treatment is concerned. 

The parents—it may be assumed that they are 
healthy—know from observation or experience, 
entirely apart from affection, that the happiness, 
comfort, and well-being of the household depend 
upon the health of the children and that of their 
servants. 'The children's ailments are carefully 
treated by the family doctor and money is freely 
spent upon them because the parents know that 
such treatment will save them a much greater 
expense later in life. They realize that it is far 
wiser to spend money on keeping their children 
in a healthy condition until they are able to 
work for themselves than to keep them later 
in life as chronic invalids. The servants are 
carefully watched and medically treated when- 
ever it is necessary. : Few will dispute this state- 
ment, and it is as true of the aggregate of families 
forming any State as it is of the individual well- 
ordered family. "Therefore, it is to the advantage 
of a nation, financially, to provide the necessary 
medical treatment for the children of parents too 
poor to provide it for themselves, rather than 
these children should become a burden later on 
in life. 

Evidence on this point may be quoted : 

“ (1) Sickness is therefore admittedly one of the 
chief causes of pauperism. ! 

**(2) We estimate that. at least one-half of the 
total cost of pauperism is swallowed up in sickness. 

**(8) It is probably little, if any, exaggeration 
to say that to the extent to which we can eliminate 
or diminish sickness among the poor we shall 
eliminate or diminish one-half the existing amount 
of pauperism.”’ * 

Parental. We have abundant evidence that the 
vast majority of parents whose children attend 

* Report of the Royal Commission on Poor Law, p. 289. 
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the elementary schools are quite unable to afford 


to pay for the medical treatment of their children. 
Many of these find themselves, owing to stress of 
circumstances, unable to leave their work or their 
homes in order to attend any treatment centre, 
whether it be a hospital or clinic. Others are 
absolutely ignorant of their children's ailments, 
and others again are too selfish or indifferent to 


their children's welfare. Most of the parents, 


we believe, are anxious for the welfare of their 


children, but unless their children are visibly ` 


disabled they are quite unable to appreciate the 
value of early treatment. In fact, they do not know. 
** If it is true, as all our experience proves, that 


attention to teeth on anything like a national 


scale will never be secured by trusting to the 


parents, then I submit it is equally true that on 


sheer grounds of national economy -we cannot 
allow chronie neglect to continue unattacked. 
Why will the parents of the present generation 
never give the necessary attention to their children's 
teeth ? The reply is that they do not realize the 


need for it ; even when you have given them free 


advice, when you have given them reasoned 
warning, when you have offered them skilled 
service for nothing, they remain in many cases 
unconcerned. To leave the question in the 
hands of parents who are untaught, and who are 
unbelievers, is simply ‘to throw up the sponge 
and die. It is to do nothing and to allow a 
festering deterioration to go on unchecked. No 
doubt a time will come when an educated people 
will regard dentistry as one of the prime necessities 
of life. They will do so because they will realize its 
benefits ; but at present there is no such educated 
people, and to educate them and convince them 
of the benefits, every resource of the State will 
have to be employed in reasoning, in wise cajolery, 
if necessary in gratuitous service, and maybe, if 
need be, in some degree of coercion. I submit to 
you, first, that here is a national need; second, 
that it will not be undertaken until a generation 
of experience has changed the parental mind ; and 
third, that the organizing power of the State, 
working nationally or locally, and the compulsive 
influence of the State must show the way and, 


> 


gently but firmly, fertilize the parental mind 


with the necessary experience." * 

With this statement of Councillor Derry we 
entirely agree, and in time the majority of parents 
will aecept the increased responsibility and aid 
the authorities in their endeavours to raise the 
standard of health of their children. 

The Effects of Establishing Dental Treatment 
Centres, or Dental Clinics. In order to form an 
estimate of the advantages of dental treatment 
during school life, it is evident that the evil effects 
of dental disease must be appreciated. 


* Transactions of the School Dentists’ Society, vol. iv, 
No. 5, John Derry. 
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be supposed that the partial destruction of organs 
so necessary for a healthy existence would always 
show itself in definite form, but the existence 
of dental disease is often obscured. It is true 
that a child with toothache is for the time being 
as manifestly disabled as it may be with any other 
severe bodily pain, but pain which is regarded by 
the lay mind as the chief and only evidence of 
dental disease is but a transient sign of dental 
trouble, and no better evidence of this fact is 
known than that so vast an amount of dental 
caries has been discovered in children who do 
not complain. 

(a) The tooth which has ached is avoided in 
eating, and mastication, one of the most important 
of functions for the young, is rendered imperfect. 

(b) The caries which has caused the pain has 
reached the nerves and the blood-vessels in the 
centre of the tooth ; these gradually become gan- 
grenous and septic material accumulates. 

(c) The adjoining teeth often become carious 


. by immediate contact. 


These are incontrovertible facts, and certain 
results follow : 
(1) Imperfect mastication is followed by im- 


perfect digestion of food, thus favouring mal- 


nutrition. | 

(2) The accumulation of septic material leads 
to a modified form of poisoning. 

(3) One defective tooth will make others 
defective. | 

The prevention of these defects and their con- 
sequences is the object of the dental treatment 
centre. i 

The establishment of a dental treatment centre 
has many advantages from a public health point 
of view. 

Situation. It should be within a'reasonable 
distance of a school or schools. It may or may 
not form part of the general treatment centre for 
the treatment of minor ailments. 

On economie grounds existing institutions 
should be utilized where two or three rooms are 


. available. 


Mr. Sedley Taylor's Dental Treatment Centre at 
Cambridge was in two small rooms in a garden, 
one of which was used as an operating-room ; the 
other was used as a waiting-room, where toys 
were provided for the children. 

A house might be taken at a moderate rental 
where three or more rooms are available, as in the 
treatment centre at Fulham, London. 

(1) An Aid to the Defective Child. "Until public 
confidence is assured in any treatment which may 
be adopted for the ailments of children, and in 
those who carry that treatment out, a certain 
amount of pressure will have to be placed upon 
the parents to have their children treated. Ex- 
perience, however, teaches that once that con- 
fidence is assured there will be no difficulty, and 


a time comes when children willingly seek medical 
aid, and parents will be anxious for their children 
to have their teeth saved. 

When a child comes under dental treatment 
other bodily ailments may be easily discovered. 
It may be suffering from adenoids, discharging 
ears, enlarged glands, or a septic throat. 

Any one of these ailments may be present 
entirely apart from dental caries, and the oppor- 
tunity arises of pointing these out to the parent, 
so that appropriate treatment may be adopted 
by the physician or surgeon in the same or other 
treatment centre established for the purpose, 
or by a medical practitioner in the neighbour- 
hood. 

(2) As an Aid to the Defective Child's Environ- 
ment. Poverty, ignorance, and neglect unfor- 
tunately beset a vast number of children, and 
among many who will come to the treatment 
centre it is not difficult to pick out those who 
are subjected to various forms of passive ill- 
treatment, unkempt, unclean; insufficiently fed ; 
precocious or dull and stupid, such children tell 
their own story without words. 

As the home is the source of life and health, 
so it is the chief source of diseases in child life, 
and dental disease is the most prevalent. To such 
children the health visitor's attention should be 
directed. A visit to the homes of such children 
will often lead to beneficial results, by the teaching 
of the mother as to the diet and treatment of her 
children. Happily this is already being realized 
by a number of sanitary authorities, and they 
are extending their beneficent work of health 
visiting from infancy on to the years between 
infancy and the beginnings of school attendance. 
This movement we may hope will be expedited in 
the near future. 

It may be necessary for the health visitor to 
call in the sanitary inspector, so that the sanitary 
condition of the home may be inspected. 

So far as actual poverty exists apart from 
an insanitary environment, various voluntary aid 
committees are available and may be called 
upon to relieve what they are unable to prevent. 

(3) An Educational Centre for the Prevention of 
Dental Disease by Lectures and Demonstrations. 
Every dental treatment centre should also be 
a centre for chats, lectures, or demonstrations 
to parents, teachers, and elder scbolars by the 
dental surgeon in charge. Simple lectures on diet ; 
the hygiene of the mouth ; dental diseases, their 
cause and. effects—if illustrated by suitable 
diagrams or lantern slides—are listened to with the 
deepest interest and are of great educational value. 

The Effects of Dental Treatment on the Children 
considered. From the nutritional and educational 
aspects until leaving school. 

Nutrition and Malnutrition. There is a very 
marked difference between the children of resi- 
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dential schools and the children of an elementary 
school in any poor district. It is the difference 
between children who are well nourished and those 
who are not. Dental disease is no respecter 
of persons, and will, if neglected, affect those 
who are well fed as well as those who are not well 
fed, but its effect on poorly nourished children is 
of a different character and is accentuated. 

In well-nourished children inflammation is of 
an active type. In ill-nourished children it 
assumes a passive character. This difference 
is often seen in inflammation of the nerve pulp. 
Long before a nerve is exposed a healthy, active 
child will complain of toothache, whereas a 
child who is ill-nourished may have a pulp exposed 
with little or no pain whatever. 

Tissues are apt to break down more readily 
in poorly fed children. "The stomatitis one finds 
so frequently as a sequel of carious teeth, and 
which adds so much to the poisonous secretions 
swallowed, is simply the breaking down of mucous 
membrane in ill-nourished children at the margins 
of the gums. This (the Oral Sepsis of Hunter) 
may be seen in patients recovering from measles 
or scarlatina where the teeth are sound. 

Septic infection of the glands in the neck is apt 
to take place more readily in ill-nourished children, 
and the glands are more likely to suppurate. 

If a careful examination of the teeth is made 
in a residential school and a day school in a 
poor district, the percentage of caries will be found 
much higher among those who are very poor, 
although in a comparison between two residential 
schools the children of better class may be found 
to have more defects. "This latter fact we attribute 
to the simpler diet in the residential schools of the 
poor. | ; 

We direct attention to these facts because in 
the elementary schools of this country there is a 
proportion—and_ statistical evidence is not yet 
available to show how great that proportion is— 
of children who are suffering from malnutrition. 
We cannot seek now the reasons of this, but 
poverty, ignorance, neglect, and dental disease 
we believe to be the largest factors. It is, how- 
ever, large enough for special provision to be 
made for free meals, which while helping the 
children tends to spoil their parents. 

‘ School medical inspection continues to reveal 
a high degree of malnutrition among the children 
attending the public elementary schools. Physio- 
logically the two fundamental requirements of 
growth in the young are nutrition and stimu- 
lation. The former means something more than 
mere feeding, and yet food is the material basis 
of nutrition; the latter connotes a variety of 
external agencies, which call for the expenditure 
of body heat and energy, of which physical 
training in all its forms is the general expression. 
These two factors being granted, the healthy 
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child grows and matures. Upon that growth 
and maturity of body are dependent in a large 
measure its mental powers, self-control, and 
ultimately its character. There are various means 
by which a child obtains the necessary food for 
its life and growth, means which come primarily — 
within the responsibility of its parents. But if, 
for any reason, these means fail, it becomes the 
duty of the Local Education Authority to consider 
the matter, and this is the occasion of the Educa- 
tion (Provision of Meals) Act, 1906.” * 

The children of the elementary schools, then, 
may be divided into two classes, those who are 
well nourished and those who are suffering from 
malnutrition. In both classes the majority are 
affected by dental disease which, without ex- 
aggerating the effects, has a tendency to inter- 
fere with nutrition, lower the vitality of the body, 
and open a wide door for other diseases to enter. 
If those who are well nourished suffer more pain, 
it is because their nervous systems are in a better 
condition to respond to stimuli ; but those suffering 
from malnutrition are, we believe, more likely to « 
suffer permanently by reason of their already 
lowered vitality. The mental characteristics of 
children suffering from malnutrition vary in 
character, and this is only to be expected because 
of the many factors concerned in its production. 
Some are very precocious, and on the other hand 
many are dull and stupid. A starved body means 
a starved brain; and although we know that 
many of these children seem to gather an ex- 
traordinary amount of knowledge outside the pre- - 
cincts of the school, and many of them find a 
resting-place in our hospitals and infirmaries, those 
who do attend the schools respond slowly to teach- 
ing until they are well fed and until their mouths 
are clean and free from dental disease. Systematic 
dental treatment has an educational value in 
helping children to realize the value of one portion 
of their bodies, viz. ‘“ the threshold of health or: 
ill-health." It will remove a potent cause of 
septic poisoning, a constant source of irritation. — 
It will enable the children to masticate their food 
with comfort, and help to raise their vitality SO ` 
that they may, unfettered, be able to partake of 
that education so essential for their future as 
workers and citizens. ; 

The Adoantages of Dental Treatment in relation 
to Tuberculosis. Reference has already been made 
to the summary by the Chief Medical Officer 
of the Board of Education in his last report of 
diseases found among six million children as the 
result of medical inspection, and there it is 
recorded that ‘ 1 per cent. suffer from tuberculosis 
of readily recognizable form."  'This low per- 
centage of so destructive a disease does not 
appear to be very serious as compared with the 
high percentage of carious teeth. | 


* Annual Report of the Chief Medical Officer for 1912: $ 
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The explanation can be found in the following 
facts : 

(1) The mortality from tuberculosis is very high 
in children up to the age of 5 years. It is very low 
from 5 to 15 years—the school age. 

(2) Children of school age who are suffering 
from severe manifestations of tuberculosis are 
to be found in the homes, in the hospitals and 
infirmaries, but not at school. 

Dr. Newsholme, C.B., referring to the amount 
of latent tuberculosis in scholars, states : 

“ Latent tuberculosis is nearly, if not quite, non- 
infectious. Such latent tuberculosis has, how- 
ever, important bearings on school hygiene. Not- 
withstanding the small amount of revealed tuber- 
eulosis among school children, such children, if 
they die of other diseases, show in a very high 
percentage evidence of tuberculosis, especially in 
the bronchial glands”; and he attributes the 
heavy incidence of tuberculosis, before as well 
as during school life, “to domestic and not to 
scholastic origin.” * | 

Tuberculosis is an infectious disease, which may 
attack any person at any age. In children it is 
mostly manifested in the meninges of the brain, 
the glands, the bones, and the joints. In adults 
it mostly attacks the lungs. 

From 15 to 45 years—the principal working 
years of life—the mortality from tuberculosis 
gradually rises, and then declines until 75 
years. 

‘ Of the 38,639 deaths caused in this country 
in 1909 by pulmonary tuberculosis, 34,414 
occurred at ages 15-65, the working years of life. 
If each of these lives lost be taken to represent a 
capital value of £150, the money loss alone to 
the community would be £5,162,100. On a simi- 
lar basis, a saving of nearly £6,000,000 sterling 
was effected in 1909 owing to the fall in the 
death-rate since 1871-1880. . . . The continuing 
national loss of health and wealth still caused by 
tuberculosis is owing in large measure to the 
fact that local authorities and others concerned 
have not yet utilized all suitable means for its 
prevention." + 

Since this was written tuberculosis has become 
a notifiable disease, and under the Insurance 
Act a vast sum of money has been put on one side 
for special treatment of this disease in sanatoria 
and dispensaries. | 

There is a connexion between dental disease 
and tuberculosis in this respect. The resisting 
powers of the body are distinctly lowered by the 
inability to masticate food and the poisonous 
produets which accumulate within the mouth 
as a result of necrotic teeth. Tuberculosis infects 
those whose resisting power is low. We have 

* ** The Prevention of Tuberculosis,” pp. 361 et seq. 


T Fortieth Annual Report of the Local Government 
Board, 1911. Report of Medical Officer. 


referred to the fact that in children who are the 
subjects of malnutrition there is a tendency for 
tissues to break down easily; hence so many 
cases of stomatitis or oral sepsis are found in such 
children as the result of carious teeth. It has 
been asserted that septic teeth may be infectious. 
This does not accord with our experience, except 
that by contact one tooth may infect another. 
Many tubercular glands, we believe, in the first 
case, may be infected through carious teeth, 
not directly by tuberculosis, but by septic material, 
and afterwards they become tubercular through 
the weakened resisting power of the tissues. 

From a publie health point of view we regard 
the systematic treatment of dental disease as a 
preventive measure against tuberculosis as it is 
against other diseases. 

Dr. Kerr, of the London County Council, 
states : 

“ When I was in Bradford at the hospital we 
had a large number of patients come in in early 
adult life who had phthisis, and that had been 
predisposed to by a long course of gastric trouble, 
the origin of which was the teeth. So it was 
quite a well-known sequence: teeth, stomach, 
phthisis, and, of course, there is the inability to 
perform their duty which follows." 

Dr. Sparrow, the Assistant Tuberculosis Officer 
to the County of Hertford, writing on this subject, 
states : 

“It scarcely appears necessary to add more 
evidence to that already given by members of 
the medical profession as to the dangers of oral 
sepsis and the urgent necessity and true economy 
of proper dental inspection and conservative 
treatment for all young children. As a tuber- 
culosis officer, cases have come within my notice 
where the removal of carious teeth or the cleans- 
ing of a septic mouth has increased the vitality, 
improved the general health, and permitted local 
improvement in persons suffering from pulmonary 
tubercle, 

“ But more important than this is the prophy- 
lactic measure of ensuring a healthy mouth and 
pharynx in young children. 

“ This can only be accomplished by the provision 
of dental clinics, and a complete system of school 
care committees instructed by the dental surgeon 
with the object of inculcating good personal 
hygiene, in place of the slovenly habits prevailing 
in some homes. | 

**'The success that follows through work of this 
nature will well repay the trouble and prove a 
large factor in the decrease of tuberculosis which 
we all so much desire, but against which so 
little effective preventive work has yet been carried 
out." 

The children treated in the schools to-day 
are the adults of to-morrow, and every child 
who leaves the school with a clean and healthy 
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mouth as the result of dental treatment has a far 
better chance of resisting the dread disease of 
tuberculosis than those whose mouths have been 
entirely neglected. 

In the campaign against tuberculosis there are 
two important defensive weapons, fresh air and 
wholesome food. To these we may add another, 
a clean and healthy mouth. 

The Effects of Dental Treatment in Various 
Phases of Life. In various phases of active life 
the effect of dental treatment will very largely 
depend upon what care has been taken in child 
hood. If none, then workers, parents, and citizens 
who have been trained and educated in the ele- 
mentary schools find themselves, as they do to-day, 
handicapped in large numbers by the loss and 
destruction of many teeth. 

The average number of children who leave 
the elementary schools of England and Wales 
during any year is 750,000. At the present 
time this army of workers have no idea of the value 
of teeth, except when they suffer and lose them. 
The majority have defective teeth, and the only 
remedy they know is to have them removed when 
they ache. 

In the future, and as the result of systematic 
dental treatment, they will enjoy better health 
as workers. As parents they will take an interest 
in having their children properly attended to, 
and as citizens they will endeavour to see that the 
children of other parents have similar privileges. 
By such means the physique of the nation will 
be improved, and the economie gain will be of 
enormous value. 

The military and naval authorities are keenly 
alive to the advantages of dental treatment for both 
soldiers and sailors. 

While dental treatment is carried out in all the 
residential schools and training ships from which 
recruits are drawn, we must of necessity look 
to dental treatment in our elementary schools, 
already referred to, for raising the standard of 
efficieney in our Army and Navy, so far as the 
teeth are concerned. ; i 

The authoritative information we have is in 
reply to letters addressed to the Secretary, War 
Office, and the Director-General, Medical De- 
partment of the Navy, Admiralty, asking for 
information respecting dental treatment. The 
following letters were received : 


“WAR OFFICE, LONDON, S.W. 
* May 22, 1914. 


* Sır,—In reply to your letter of the 17th instant, 
I am directed to inform you that a certain sum 
is granted annually to commands for the dental 
treatment of recruits and serving soldiers, and 
the work is performed by local civil qualified 
dentists in each station. The system is stated 
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to be satisfactory, but no reports on the subject 
have been published. 
“I am to add that there are no dental surgeons 
on the strength of the Army. 
“I am; Sir, 
«Your obedient servant, 
“D. HOLLAND. 


“R. DENISON PEDLEY, Esq., F.R.C.S., L.D.S.” 


* MEDICAL DEPARTMENT OF THE NAVY, 
* ADMIRALTY. 


« May 22, 1914. 


* SirR,—. . . I have much pleasure in supplying 
the following information. 

*In 1905 three civilian dental surgeons were 
appointed for service in His Majesty's Navy, one 
to each of the large hospitals at Haslar, Plymouth, 
and Chatham. 

* In 1906 one was added to the Boys' Training 
Establishment at Shotley, and in 1907 one to the 
Impregnable (Boys' Training Establishment at 
Devonport). 

* Between 1910 and the present time the number 
of dental surgeons employed has been increased 
to twenty-three, and they are now established 
at the principal naval barracks and marine training 
establishments, and the existing staffs in boys" 
and youths' training establishments have been 
much increased. 

‘That the work done by the dental surgeons is. 
thoroughly appreciated by both officers and men 
is shown by the large numbers who avail them- 
selves of the earliest opportunity of having their 
teeth put right. But it is at the beginning of the 
career in the service that the principal effort is made 
to see that each boy or youth has a fair start from 
a dental point of view. With this object, while 
these boys are at their training establishments, 
they are subjected to a thorough overhaul, and 
as far as is possible are drafted to sea dentally 
perfect. 

“The results of the work are apparent from 
statistics taken from the Blue Book— Health 
of the Navy. Whereas final invalidings for 
defective teeth were in 1909 122 in number, and 
in 1910 seven (the extension of the system took 
place in 1910), in 1912 and 1913 the invalidings 
were three and nil respectively. 

«I-am, Sir, 
« Your obedient servant, 
* ARTHUR W. May, 
* Director-General. 


“R. DENISON PEDLEY, F.R.C.S., L.D.S.” 


Advantages of Dental Treatment under the 
Insurance System. 'The National Insurance Act 
came into force on July 15, 1912, and the 
National Insurance Amendment Act was passed 
in 1913. 
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Dental treatment comes under the heading of 
Additional Medical Benefits, which, at the time 
this report was written, had not yet come into 
force. 

, The beneficial effects of dental treatment for 
those who are insured cannot be doubted, although 
we have no experience as yet to guide us. 

There are, however, certain facts bearing upon 
this matter which may be briefly considered. 

From statistical evidence we know that : 

(1 The teeth of children are very defective ; 

(2) The permanent teeth commence to decay 
between 6 and 7 years of age ; 

(3) From 10 years onward to 16 years there 
is a gradual rise in numbers due to caries of the 
permanent teeth ; 

(4) The majority of the children leaving the 
elementary schools have several permanent teeth 
carious. 

These facts help us to realize that the majority 
of workers have defective teeth. "They are thus 
handicapped in their start in life, and when sick- 
ness comes from any other cause it is accentuated 
by their inability to masticate food and the un- 
healthy condition of their mouths. 

The condition known as oral sepsis is to 
be found in every hospital or infirmary. The 
majority of patients who seek relief from various 
ailments have unhealthy mouths due to dental 
caries. 

Mr. Fisher, F.R.C.S., Senior Surgeon to West 
Hertford Hospital, states : | 

‘ For the last five or six years at the West 
Herts Hospital, Hemel Hempstead, since we had 
a dental surgeon attached to the staff, it is our 
common practice for every patient admitted to 
go through the dental surgeon's hands and leave 
us with a clean and healthy mouth, with instruc- 
tions how to maintain this condition. 

"I feel confident that many of our gastric 
cases and chronie appendix cases have reaped as 
much benefit by being sent out with clean mouths 
as from any other treatment. 

‘The question of immediate treatment in 
tuberculosis lung cases of oral sepsis is most 
important; without attending to the foul-mouth 
conditions, treatment seems like pouring water 
into a sieve. 

“ It is unfortunate that in some cases the effect 
of removing oral sepsis takes a little time to 
show improvement in general health and physique, 
but that it does so in lung cases I feel quite 
confident. 

“ The effects of microscopical doses of poison 
continually soaking into the system accounts 
for many cases of anæmia in girls, with its many 
sequele. The marked improvement in many 
of these anæmia cases as soon as they get a clean 
mouth has often been observed." 

Reduction of Sick Pay under an Insurance 


System. ‘That the reduction of sick pay must 
necessarily follow is certain, but it may bea few 
years before one really sees the full effect of that 
reduction. 

‘ At present there is much preventable necessity 
for sick pay due to oral sepsis, which, if the matter 
is seriously taken in hand by competent dentists, 
must be obviated. I have no statistics to put 
forward, but merely the experience of a man who 
has been a staff surgeon for thirty years, and has 
watched with no small interest the question of 
oral sepsis coming to the front. 

“ The longer I live the more this question of 
oral sepsis explains and does away with much 
that was obscure in years past. | 

"As a member of the Hertford Insurance Com- 
mittee I have urged and still urge the economy, 
if nothing else will result, of instituting proper 
means of discovering and in time almost stamping 
out oral sepsis as a cause of disease." 

That there is urgent need for the “ additional 
benefit " of dental treatment is becoming more 
evident to the insurance doctors, whose duty 
it is to find out the.illnesses of their patients 
and remedy them. Unable to treat dental diseases 
themselves, they refer the insured to dental 
surgeons. The insured, however, are quite unable 
to pay for treatment, and, thus untreated, the 
insurance doctors cannot put their patients in 
a proper condition of health. A further conse- 
quence is the increased sick pay to patients. 

We are justified in believing, therefore, that 
dental treatment, when properly carried out by 
registered dentists, will be the means of decreasing 
sick pay to a very large extent. 

An Extended Insurance Scheme. We are further 
of the opinion that in time the wives and children 
of the insured will be included in an enlarged 
scheme. 

Insurance Dental Treatment Centres. That funds 
will steadily accumulate, and with the advance of 
education in the beneficial results of early treat- 
ment in various diseases, the school dental treat- 
ment centres will be supplemented by insurance 
dental treatment centres in which all insured may 
be properly attended to. 

Conclusion. For many years the British Dental 
Association and the School Dentists’ Society 
have been steadily working for and advocating 
a reform initiated by Mr. Fisher, of Dundee, a 
reform which has for its object the improvement 
of the health and physique of a nation. 

The prevention of dental disease and its early 
treatment in childhood have now become an im- 
portant branch of Public Health, and nothing 
can, humanly speaking, stop its progress. We 
remain as workers, but as advocates we stand 
aside and give place to far better men. 

Fifteen hundred medical officers in England and 
Wales, in addition to a large number of medical 
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officers in Scotland, are ' directly interested in this 
reform. 

Eleven hundred school medical officers in 
England and Wales, in addition to those of Scot- 
Jand, are engaged in carrying out inspections 
and advocating methods of prevention in all the 
educational centres. 

The Chief Medical Officers, Dr. Arthur News- 
holme, C.B., Dr. Leslie Mackenzie, and Sir George 
Newman, are entirely with us. 

We have received great encouragement in this 
beneficial work from the advances which have 
been made through the advocacy of our confréres 
in the Greater Britains beyond the seas; also 
in America, France, Germany, Norway, and 
Sweden. 


The PRESIDENT said those who knew something 
of the subject dealt with in the report would 
appreciate how much trouble and labour Mr. 
Pedley and Mr. Fisk had put into the drawing 
up of the report. Personally he had been con- 
cerned in most of the matters dealt with in 
- connexion with the question of dental public 
health in the last few years and realized very 
fully what a complete epitome the authors had 
given of the state of dental treatment in relation 
to public health in this country. 

Dr. H. L. WHEELER congratulated Mr. Pedley 
and Mr. Fisk on the very comprehensive report 
they had. put forward, which was a veritable 
encyclopædia of reference. Dr. Potter was really 
the pioneer in school-dentist work in America, 
and the profession was indebted to him for 
bringing the subject forward so prominently. 
He (the speaker) had watched the mouths of 
school children both at the hospitals and in 
private practice, and had found decay iu the 
teeth of children of two or three years of age 
even in private practice. With all the care and 
instruction decay was not prevented in the teeth 
of all classes, and he did not see how it was 
possible to eliminate filling from the propaganda 
of oral hygiene for many years to come, but 
those who had laid stress on that fact had done 
more damage to the cause by putting the public 
mind into a state of uncertainty than those who 
had taken the subject as they found it and gone 
along step by step. The New York Department 
of Health had endeavoured to establish a system 
whereby the children could be cared for under 
the age of nine, with the idea that, with the 
limited resources at their command, if they 
took a certain number of children annually they 
would have a certain number of children in the 
higher grades practically free from dental defects. 
In the large cities of America there was often 
great jealousy between the Department of Public 
Health and the Department of Education as to 
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who should have charge of the work. He was 
convinced at the present time that the Depart- 
ment of Public Health was the best equipped to 
carry on the work of treatment, and the Depart- 
ment of Education the best equipped to carry 
on the examination, and he had told them so. 
With regard to voluntary service versus paid 
service, in the charitable institutions of New 
York City, which received and spent vast sums 
of money each year, many dentists had offered 
their services, and there were sometimes staffs 
of from ten to twenty dentists receiving no pay. 
He himself had charge of St. Bartholomew’s, in 
New York, which was also a charitable institu- 
tion, and he had persuaded the management to 
pay the dentists, and there were only two men 
on the staff. Yet he had succeeded in that 
hospital in doing five to ten times as much work 
with the two paid men as the other hospitals did 
with a staff of ten or twenty unpaid. He 
doubted if it was possible to form standards for 
dental service at present ; there was not enough 
accurate knowledge on the subject to decide that 
certain things done in a certain way would 
obtain certain results, and until that point had 
been arrived at he thought the work would be 
better carried on by not attempting to establish 
standards to which all should attain. 

Mr. GEORGE THomMsoN (London) regarded ` 
school dentistry as coming in like a fire brigade 
to a fire that was already well alight. He 
regretted very much that Professor Jessen was 
not present, as he distinctly understood at the 
last meeting of the F.D.I. at The Hague that 
the professor intended himself to say very much 
what he (Mr. Thomson) was about to say now. 
Mrs. Leslie Mackenzie the other day had pointed 
out that school medical inspection was made 
too late, that the children were found to have 
already developed nose, ear, and throat troubles, 
and chronic bronchitis, which when traced back 
would often be found to be due to neglected 
measles or neglected whooping-cough. That 
exactly applied to school dentistry ; it did not 
begin early enough. If the mouth were made 
functional at an earlier age, so that the child 
never lost the habit of chewing its food, it would 
be real prevention. That was said to be ideal, 
but the ideal had to be aimed at. "The ideal was 
the treatment of the child at two and a half 
or three years of age. He found that he could 
do a child a tremendous service by getting it 
at three years of age, when probably it had 
only one small pinhole in a temporary molar. 
He did not advocate the tooth-brush for young 
children because he had known of a condition 
of teeth very much like pyorrhcea from the 
early use of the tooth-brush. 

Mr. L. Dinnis said he came from a town which 
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was about fifteen miles from a dental hospital. 
There were four qualified men, but they did not 
seem to be very enthusiastic about taking up a 
dental clinic. There were 35,000 school children 
in the town, and he had been informed by the 
medical officer that about 90 per cent. of them 
had defective teeth. It was quite evident to 
any one who looked at the matter from a business 
point of view that two or three dentists were 
a hopelessly inadequate number for treating such 
a large number of children, and he wished to 
know how that difficulty could be overcome. 
The Chairman of the Education Committee had 
asked him what a clinic would cost, but it had 
been impossible to tell him. Certainly the four 
qualified men could not do the work, and they 
did not feel inclined to take men to train, as 
there were about sixty unqualified practitioners 
in the town already. The only thing as far as 
he could see would be to get suitable young 
ladies and train them as dental nurses. 

Mr. P. BARTLE (Sheffield) said 35,000 children 
sounded very formidable, but it had to be 
remembered that they ranged from four years 
of age to fourteen, and that any scheme of treat- 
. ment started with a certain age period. There- 
fore it might be taken that only 10,000 children 
would need to be examined, and that might 
easily be done by the four qualified dentists in 
the town, if they were at all keen upon the 
work, by forming a part-time clinic, each man 
giving a certain number of hours to the work. 
In Sheffield there were 80,000 children, and he 
was the first to take a scheme up there. A 
certain amount of education was necessary 
preceding any effort. With regard to training 
persons to assist the dentist, in Sheffield they 
= had inserted advertisements in the paper for 
dental attendants, because it had been found 
they could be trained to do a great deal. He 
could depend upon his own attendant. If there 
was too much noise in the waiting-room she could 
talk to the mothers, and she was able to soothe the 
children in such a way that they came into the 
consulting-room smiling. Sucha dentalattendant 
was both better and cheaper than a nurse. 

Dr. N. G. SLAUGHTER (Georgia) said the 
southern part of America was making good 
progress. The cities were taking up the work 
of dental education amongst school children, and 
_ the State Dental Society had asked the Governor 
to appoint a member on the State Board of 
Health for Georgia. If that wedge was inserted it 
would give an opportunity of doing great things. 

Dr. J. S. BURNETT (Uruguay) said that in 
Uruguay it had been necessary to start at the 
bottom in regard to the care of children, but 
there was a small nucleus of dentists who had 
made up their minds that every mother who 


came into the dental office should be spoken to 
for five minutes about her children's teeth. She 
was shown diagrams and was instructed as to 
the permanent and temporary teeth. He had 
now a regular clinie of children from three years 
of age. The Government of Uruguay had just 
formed a Committee for school inspection, but 
had not thought it necessary to put a dentist 
upon the Committee. 'Two medical men had 
examined the teeth and had reported that the 
proportion of decayed teeth in Uruguay was as 
large as in any part of Europe. There was a 
dental clinie in the hospital at Monte Video, 
with seventy students working for the very poor. 

Mr. R. DENISON PEDLEY said the foundation 
had been so thoroughly laid for the work, and 
such a vast amount of work was being done, that 
there was encouragement on all sides. It was 
an uphill fight, but if any one would look over 
the various reforms which had taken place he 
would find much encouragement in the fact that 
dental reform so far as children were concerned 
had made as much progress as any other reform. ` 
The large amount of propaganda work that. 
had to be done to increase the efficiency and. 
physique of the children of the nation had by 
necessity to be done by unpaid workers, who. 
spent their leisure time after their daily work 
in trying to educate the publie, but the actual 
workers in the clinic should be paid. It was his 
lot for a quarter of a century to be the dental 
surgeon to a hospital for children in one of the 
poorest districts in London, and it was the rule 
of the hospital that all on the staff were honorary 
members. Before he left the hospital he had 
four young qualified men who voluntarily gave 
up half a day a week each to do the work. But 
to get the best work men had to be paid and 
paid well. There were vast numbers of children 
in the schools, and it was necessary to have some 
limitation as to ages. When a young child had 
tuberculosis it was no use preaching proper feed- 
ing and ventilation ; the case had to be treated. 
It was exactly the same with regard to. dental 
treatment of children in schools. Although there 
were over one hundred centres for the treatment 
of school children the whole of the children were 
not being treated. It was only possible to pick 
out children between seven and eight years of 
age. The treatment of the children was having 
an educational influence. Unqualified men all 
over the country were putting up show-cases and 
signs, and the poor people were flocking to be 
treated ; they were so ignorant of the value of 
their own teeth that they would sooner lose them 
than have them saved. The time, however, was 
coming when the children in the schools would 
be taught the value of saving their permanent 
teeth. 
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REPORT ON 
PUBLIC DENTAL SERVICES 


By WALTER HARRISON, L.D.S. Exc. D.M.D. HARVARD, OF BRIGHTON 


"fur history of dental service to the public is an 
interesting one, but in the short time at my disposal 
it is impossible to enter into details. 

Dental attention has been available for the public 
in Great Britain and Ireland for a considerable 
period, probably some 200 years. Originally it 
was in connexion with general hospitals and dis- 
pensaries and only intended for the necessitous 
poor, and was of a very restricted nature, but, with 
the creation of dental schools and dental hospitals 
and dental departments of general hospitals, the 
scope of services was greatly increased, and of late 
years, by the inclusion of practical dental pros- 
theties in the curriculum, artificial dentures, 
ete., could be obtained, by letters of recommenda- 
tion from governors and subscribers, on payment of 
a nominal fee. 

To the provident dispensaries, however, must be 
given the credit of making the start to give those of 
limited means an opportunity of receiving dental 
attention free from “ charity.” 

With the advance of the science of public health, 
in such a period of activities, the desire of the 
intelligent publie to benefit by the known results, 
and also of the dental profession to exercise its 
usefulness in the benefit of mankind, had led the 
State and other authorities, as well as industrial 
corporations, to appoint dentists. 

The Report of the Inter-Departmental Com- 
mittee on Physical Deterioration and the London 
County Councils Report of the Publie Health 
Committee created widespread interest and de- 
manded a practical solution of the question. 

You will hear in other reports what has been 
done in the publie elementary schools and the 
Navy and Army. 

The first established publie dental services were 
founded to supply a demand which was severely 
felt by a very large class of persons who were 
unable, owing to their limited means, to enjoy the 
services of the regular practitioner, and who 
scorned the idea of charity ; these were also 
ineligible for admission to the free institutions— 
but some have been known to abuse them, and 
have thus caused great dissatisfaction among 
both the medical and dental professions. 

The provident dispensaries, under their regula- 
tions, were very limited in their efforts. 

I have tabulated the various public dental 
services prior to the National Health Insurance 
Act. 


TITLE 


A. Dental Hospitals 
and General Hos- 
pitals having Den- 
tal Departments 


B. Dental Hospitals 


C. Dental Depart- 
ments of Provi- 
dent Dispensaries 

D. Surgical Aid So- 


ciety 
E. Benefit Societies 


F. Private Clubs 
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BENEFITS 


Anssthetics and 
Filings by Sub- 
scribers’ Letters 


Special Fillings and 
Appliances by Par- 
tial Payments 

Same 


Same 


Some operative 
work and Appliances 
By payment for 
operative Work and 
Appliances 
Payment 


OPERATIONS BY 


Students 


Practitioners. Some 
honorary and some 
partial payment 
Same ; 


Payment to Dentist 


Payment to Dentist 


Payment to Dentist 


The National Health Insurance Act has placed 
the subject of dental attention in a different 
position, and until dental benefits are included the 
adult public is, in my opinion, in a worse con- 
dition, inasmuch as so many medical practitioners 
direct a large number of patients to seek dental 
treatment who are unable to pay the regular fees 
and at the same time ineligible to apply at the 
charitable institution. The dental profession 
realizes this and is anxious to relieve their despair. 

Public dental services are springing up rapidly 
under various titles and under different constitu- 
tions, but with one object in view—i.e. to do 
their best to fulfil the demand—and all praise is 
due to those dentists who are giving both time 
and money in furthering the usefulness of the 
institutions. | 

The movement must be National, in the sense 


that those who are eligible for treatment, even in 


remote villages, should be able to avail themselves 
of the privileges. 

The fundamental principles of a publie dental 
service should be : 


(1) The service should be entirely controlled by 


the profession. 


(2) Every reputable registered dentist in the 


district should have the option of joining the 
staff. 

(3) The profession (by means of a committee) 
shouid decide who are suitable persons to receive 
the benefit. 

(4) The fees should be fixed by the local prac- 
titioners. 


Me. 


Greng 
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THE BRIGHTON AND DISTRICT PUBLIC 
DENTAL SERVICE 


The Brighton and District Public Dental 
Service is formed to check * the admitted evils of 
excessive medical charity and misuse of hospitals," 
and enable certain sections of the community, 
who are unable to pay the ordinary fees, to 
obtain dental attention by registered dentists, 
at modified fees, and by a system of payment 
by instalments, through the means of an organiza- 
tion under the control of the local members of 
the profession. 

The benefits of the Publie Dental Service shall 
be confined to those persons who are deemed 
suitable by the local members of the profession, 
subject to the approval of the Committee of 
Management. 

The staff shall consist of all reputable registered 
medical and dental practitioners in the district 
who shall desire to act, and who conduct their 
practices in accordance with the"ethies of the 
B.M.A. and B.D.A. 


RULES 


Management. The Committee of Management, 
who have entire control of the service, and shall 
be elected at the annual meeting, consist of 

(a) Representatives elected by and from 
the staff, whose numerical strength shall be 
equal to or in excess of the other elected 
representatives. 

(b) Representatives of the local dental 
profession. 

(c) Representatives of those holding dental 
appointments at the local hospitals. 

The Committee of Management shall elect a 
chairman, vice-chairman, hon. treasurer, and hon. 
secretary, who shall, together with two repre- 
sentatives from the staff, constitute the Executive 
Committee. 

The Committee of Management shall appoint an 
assistant secretary at a fixed salary, to whom all 
payments by patients shall be made. The assistant 
secretary shall attend at the office on such days 
and hours as shall be determined by the Committee. 

Staff. All registered dentists practising within 
the area shall be eligible for appointment to the 
staff, subject to the approval of the majority of the 
Committee of Management. The Committee re- 
serve to themselves the right of suspending or 
removing any member from the staff who is deemed 
guilty of unprofessional conduct. 

It shall be open to each patient entitled to the 
benefits of the service to select the member of the 
staff by whom he or she desires to be attended, 
provided 

(a) That change of dentist shall only take 
place by consent of the Committee of Manage- 
ment, or by the Executive Committee. 
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(b) That it shall be open to each dentist 
to limit the number of patients whom he will 
consent to attend, or to decline to attend any 
individual patient. 

The staff shall perform the various operations, 
construct the appliances, provide the necessary 
materials, at the scale of fees fixed by the Commit- 
tee of Management, and.shall be required to attend 
the patients at their own surgeries only on those 
days and hours appointed by them. 

All patients must be attended by the dentist 
personally, or by his duly registered assistant. 

Patients. The Committee of Management shall 
have absolute power to determine who shall be 
eligible to receive the benefits of the service. 

All payments must be made to the assistant 
secretary, and in advance, either in one sum, or by 
not more than six monthly instalments. The 
Committee shall have power under special circum- 
stances to modify this rule. 

Fees. The fees, when fixed, shall not be altered 
except by a special meeting of the local profession 
called for that purpose. 

Distribution of Fees. Each member of the 
staff will be paid for completed cases, quarterly, 
less a percentage fixed by the Committee, for 
administrative purposes. 

Canvassing and Advertising. Any member of 
the staff guilty of canvassing for patients, or 
publicly advertising, in any form, his connexion 
with the service, shall be deemed guilty of un- 
professional conduct. 

Annual Meeting. An annual meeting of the 
staff and local members of the dental profession 
shall be held in the month of February, when the 
Committee of Management shall present a full 
report of the work done, together with a financial 
statement, duly audited by a public accountant, 
for the past year. To elect a Committee of Manage- 
ment for the ensuing year and such other business 
as may be deemed necessary. 


RULES FOR PATIENTS 


(1) The application form, duly filled up, must be 
returned to the assistant secretary, who will notify 
you when it has been approved by the Committee. 

(2) The assistant secretary will then show you a 
list of dentists, any one of whom you may consult. 

(3) The dentist will examine your mouth, and 
advise the assistant secretary as to the work 
required, who will then inform you of the cost. 

(4) When the requisite amount has been paid , 

(a) In one sum, or 
(b) By not more than 6 monthly instal- 
ments, 
the assistant secretary will give you an order to take 
to the dentist you previously consulted, who will 
commence the work. 

(5) Patients cannot change their dentists without 

the consent of the Committee. 
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This was the first purely public dental service 
established. The Reading Public Dental Service, 
founded after the dissolution of the Reading 
Provident Dispensary, is similar. 

The British Dentists! Hospital, The Bourne- 
mouth and Bedford Dental Services are entirely 
different constitutions, and so I might add many 
more. 

The title, which should convey to the public 
the object of the institution and show that the 
institution is conducted by registered dentists, is of 
supreme importance, and if possible should be the 
same in every district; variations in details of 
working are of minor importance and the fees 
must be regulated by local conditions. 

The time is coming, and probably soon, when a 
national grant will in some form be established, 
and the profession is anxious to be prepared to 
undertake the work, so that it is hoped that, within 
a short space of time, clinies will be established 
throughout the country. 

The British Dental Association has devoted a 
considerable amount of time to this matter, and is 
now awaiting the report of the special committee. 
What has existed must be remodelled as the 
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National Insurance Health Act has altered the con- 
ditions of publie medical and dental practice. 
Those whose incomes are under £160 have to be 
insured against sickness and can demand free 
medieal attendance, so that some provident dis- 
pensaries and many benefit societies have been 
dissolved and the existing ones have had to undergo 
reconstruction. 

Public health has very properly become a State 
charge and Governments are continually improving 
the conditions of life ; the public is receiving great 
privileges which must continue. Nor can any 
Nation afford to allow the physical condition of 
its inhabitants to deteriorate, so that recognized 
reform must be forced, lest the enlightened be 
retarded by ignorance. As a result many volun- 
tary privileges will speedily become compulsory. 

The condition of State dental and medical publie 
service not being on the same plane, the benefits. 
given will not be all the same ; it is, therefore, 
impossible to state what may häppen. The 
British Dental Association is preparing a scheme - 
so that any benefits that the State may offer 
can be properly administered by registered 
dentists. 


RAPPORT SUR 


DES EFFETS DU TRAITEMENT DENTAIRE SUR LE 
DÉVELOPPEMENT PHYSIQUE ET LA SANTÉ NATIONALE 


Par Dr. R. LEMIERE, Paris 


Les notions d’hygiene générale et de culture 
physique sont en ce moment à l'ordre du jour. 
Les notions d'hygiéne dentaire ne jouissent pas 
encore de la méme faveur, il importe done à nos 
associations professionnelles de montrer leur 
utilité et leur importance et nous ne saurions 
trop féliciter les organisateurs de ce congres 
d'avoir choisi le sujet de ce rapport. 

L'hygiéne dentaire a une importance sociale 
beaucoup plus considérable qu'on ne se l'imagine 
généralement. En effet, sans une bonne denture 
un individu ne peut s'alimenter convenablement 
et par conséquent se développer ou s'entretenir 
dans un bon état de santé. De plus, la présence 
de dents cariées entretient dans une bouche un 
état de septicité particuliérement nocif pour le 
tube digestif et les voies respiratoires. Enfin 
cette septicité peut étre parfois si marquée que 
des phénoménes de septicimie peuvent se mani- 
fester, donnant lieu à des abcés ou à des phleg- 
mons dont l'issue est parfois fatale. 

Etant donné lextréme fréquence de la carie 


dentaire, nous pouvons dire que 95 % de nos 
enfants sont menacés de tous ces accidents. 

Il y a donc utilité incontestable à lutter contre 
la carie dentaire et à repandre des notions 
d’hygiene dans les écoles, dans l'armée, dans les 
dispensaires, dans les prisons. Les premiéres 
cliniques scolaires instituées dans ce but ont 
débuté modestement il y a dix ans ; malgré leur 
extension rapide, il est encore difficile de déter- 
miner d'une facon précise leur róle exact sur le 
développement physique et la santé nationale du 
pays ou de la race. Cette influence n'en est pas 
moins incontestable et si nous ne pouvons pas 
la constater d'une facon mathématique nous 
pouvons au moins considérer la question à un 
point de vue théorique et montrer quels avantages 
l'individu peut retirer des soins dentaires. C'est 
pourquoi nous étudierons ces avantages : 

1°. Chez l'enfant, l'adulte et le vieillard : 

(a) En ce qui concerne le tube digestif. 
(b) En ce qui concerne les organes de la 
respiration. 
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(c) En ce qui concerne les organes des 
sens (yeux, oreilles, téguments, cavités de la 
face). 

(d) En ce qui concerne l'état général, le 
développement physique. 

Toutes ces considérations seront appuyées par 
des observations cliniques. "Voilà ce que pour- 
raient donner des soins dentaires normalement 
appliqués. 

2°, Ce qui a été fait. 

Depuis déjà longtemps bien que de nombreuses 
démarches aient été faites auprés des pouvoirs 
publics des différents pays, l'hygiène dentaire 
n'est appliquée d'une facon officielle que d'une 
maniére trés restreinte et dans trés peu de pays, 
c’est l'initiative privée seule qui est parvenue à 
lui donner un commencement de réalisation : en 
Angleterre, à Cambridge ; en Allemagne, à Stras- 
bourg ; aux Etats-Unis, à Chicago ; en France. 

(a) Hygiene dentaire en Angleterre. 

(b) Hygiene dentaire en Allemagne. 


(c) Hygiene dentaire Etats-Unis, 
Chicago. 


(d) Hygiéne dentaire en France. 


aux 


3°. Conclusions. Nous avons vu ce que devrait 
être l'hygiéne dentaire, son importance au point 
de vue de la santé de l'individu, les difficultés que 
l'on rencontre dans sa propagation ; voyons quels 
moyens pratiques on pourrait employer pour 
arriver à la répandre davantage : 


(a) Comités nationaux d’hygiene den- 
taires. Devoirs pour toutes les sociétés 
dentaires de favoriser le développement de 
ces comités. 

(b) Mise à l'ordre du jour des sociétés le 
sujet d’hygiene dentaire. 

(c) Organisation de concours, conférences, 
prix, etc. 

(d) Voeux exprimés par les congres. Inter- 
ventions aupres des pouvoirs publies. 

(e) Cinématographe, conférences, publicité, 
propagande. 


REPORT ON 


MEASURES CALCULATED TO REDUCE THE INCIDENCE 
OF DENTAL DISEASE FROM THE SIXTH 
TO TWELFTH YEARS 


By WILLIAM H. POTTER, A.B., D.M.D., HARVARD UNIVERSITY 


AT the age of six a child can understand the 
value and uses of its teeth, and, when properly 
instructed, can assist in carrying out measures 
for their preservation. The ability to take an 
intelligent part in this work naturally increases 
from the sixth to the twelfth year. How can 
children during the period under consideration 
be given proper instruction in regard to their 
teeth ? They are, as a rule, in school and can 
be best reached in the schoolroom. Cardinal prin- 
ciples about the teeth should first of all be pre- 
sented to them in print. These can be included 
in a book on general hygiene, such as is used in 
many schools, but it is better if they can be 
printed in the form of a short statement and 
pasted on the fly-leaf of a textbook, and also 
printed in large type and hung upon the school- 
room wall. The printed matter I would have as 
follows : 

(1) Clean, sound teeth are necessary for the 
health of the body. 


(2) Food allowed to remain about the teeth 
causes them to decay. 

(3) Brush the teeth carefully after each meal 
to remove particles of food. 

(4) Hard, thoroughly chewed foods are best for 
the teeth, and for the whole body. 

(5) The teeth should be examined by a dentist 
at least twice a year. 

If young children learn these principles early 
when they are learning to read, to write, to cipher, 
they wil make a permanent impression upon 
them. But it is not sufficient to learn a con- 
densed statement; the subject must be amplified 
if it is to be of the greatest interest and profit. 
This can best be done by a popular lecture illus- 
trated by stereopticon pictures and given in a school 
building. At this lecture should be assembled, 
not only the school child, but its parent or parents 
and its teacher. It is of the greatest importance 
that the child's parents should be as intelligent 
about the teeth, and as interested in their welfare, 
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as the child. The child needs help at home in 
carrying out the prophylactic measures which 
it learns to be important. If this help is not 
given, and if the child’s efforts are discouraged, 
we cannot expect anything but failure. This is 
too often the end result of carefully planned 
efforts to institute preventive and protective 
measures in the child's mouth. The teacher, too, 
is an important element in this work. Frequently 
we find that his knowledge in regard to the teeth 
is very insufficient. It does not at all compare 
with his knowledge in regard to the ordinary 
subjects of the schoolroom. And it is very easy 
for him. to discourage an efficient prophylactic 
regime on the part of the child. Hence the im- 
portance of interesting and informing the child, 
the parent, and the teacher. When these forces 
are at work to improve the condition of the child's 
teeth, satisfactory results are sure to follow. I 
wish to give a brief outline of a lecture which I 
have found useful before children, their parents, 
and teachers. 

First, a lantern slide of the temporary teeth is 
shown and their time of eruption and general 
characteristics explained. Particular emphasis is 
placed upon the fact that the child depenäs on 
these teeth wholly, or in part, up to about the 
tenth year of its life, and that these teeth, if 
kept in good condition and properly used, have 
an important part in developing the bones of the 
face and the air inlets of the nose and its accessory 
sinuses. Besides, they perform the obvious duty 
of preparing food for the digestive process. Next 
is shown a slide of the permanent teeth with 
appropriate descriptive remarks. Special atten- 
tion should be called to the sixth-year molars : 
they should be named the *' principal molars of 
man," on account of their size and their ability 
to chew food. In connexion with the permanent 
teeth, it should be impressed upon children that 
they are intended to last during the entire life ; 
that the development and well-being of the body 
needs the services of all the teeth, all the years of 
one's life. Children should be taught that such a 
preservation of the teeth is possible with intelligent 
care. 

The next slide should show a skull of about six 
years with the temporary teeth in place and with 
the sixth-year molars beginning to erupt and the 
permanent anterior and bicuspid teeth lying above 
the roots of the temporary teeth. Such a specimen 
can, of course, only be prepared by the removal of 
the outer maxillary plate, so as to disclose the 
unerupted teeth. A slide of this sort draws 
attention to the fact that the sixth-year molars 
appear behind the temporary molars and do 
not take the place of them. This fact should 
be brought to the attention of parents with the 
utmost clearness. I next deal with the problem 
of decay, or the destruction of the teeth through 
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disease. To illustrate this process, I show a slide 
representing a set of teeth belonging to a child 
of about twelve years.. This set of teeth has opaque 
spots in the interspaces and in the depressions of 
the crowns of the teeth. It is explained that these 
spots represent deposits of food left about the 
teeth after a meal. The next slide will show the 
same set of teeth with small cavities of decay, 
situated just where the food deposits have been 
shown. Similar succeeding slides will show the 
cavities getting larger and larger, until there is 
extensive destruction of the teeth. In this 
way the process which changes the teeth from 
efficient, clean, comfortable organs of mastication 
to inefficient, unclean, painful members, is graphic- 
ally shown. Great emphasis should be lain upon 
the uncleanliness and inefficieney of decayed 
teeth, and the harmful effects which such teeth 
have on the welfare of the body. And in this 
connexion it is well to show reproductions of 
several dilapidated mouths, the personal history 
of which you are acquainted with. A forceful 
lesson can be drawn by presenting the history 
of a child of depreciated health who has had an 
unclean and inefficient mouth, and whose general 
health has been much improved after the restora- 
tion to cleanliness and function of the teeth. 
Our next task is to explain how decay of the teeth 
can be reduced to a minimum or entirely avoided. 
It is impracticable in a lecture of this sort to deal 
with the causes and prevention of decay in an 
exhaustive manner. We should, however, explain 
how starch and sugar foods, like bread, biscuits, 
chocolate, candy, etc., when allowed to remain 
about the teeth change to an acid, and that this 
acid dissolves the tooth and makes a cavity of 
decay which grows, because constantly packed 
with starch and sugar which produces a con- 
tinuous supply of tooth-destroying acid. "This ex- 
planation fits in with the slides previously shown 
exhibiting food deposits about the teeth and 
decay occurring under the deposits. And it leads 
up to the advice, ** To prevent decay of the teeth 
keep them clean." It should be impressed upon | 
children that the fate of their teeth rests largely 
in their own hands. If they will be faithful in 
the care of their teeth, they can do more than 
any one else for their preservation. 

As to the process of cleaning the teeth, the 
mechanical use of the brush should be explained 
and its application after each meal urged. I do 
not advocate the use of floss silk for children 
twelve years and under, inasmuch as the inter- 
spaees are not pronounced, owing to the shortness 
of the crowns and the filling more or less com- 
pletely of the interspaces with gum tissue. "There 
is not, therefore, the chance for lodgment of food 
which exists in the adult. As regards tooth- 
powders, we are in a transition stage. The work 
of Pickerill, Geiss, and Lothrop has thrown discredit 
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upon the formerly accepted alkaline treatment of 
the mouth. If we follow these investigators, we 
must recommend a weak fruit acid upon the 
brush and not chalk. From personal observation 
I am much in favour of a fruit acid instead of a 
powder inthe cleaning of the teeth. "The strength 
of the acid which is most desirable is a matter 
to be determined by experiment. We have 
not used the acid treatment long enough to be 
positive on this point. 

In addition to the artificial methods of cleaning 
the teeth, great stress should be laid upon the 
natural methods. By natural methods I mean 
those which keep the teeth of uncivilized races 
clean. If decay is a disease of civilized people, 
and only in a slight degree afflicts the uncivi- 
lized, we can well imitate the latter's methods. 
Uncivilized races thoroughly chew hard foods, 
and this is a natural cleansing process. It should 
be explained to children that the chewing of hard 
foods exercises the teeth and thus contributes to 
their health, and that hard foods are not so likely 
to stick about the teeth as soft foods. We must 
get children to uncivilize the mouth. Instead of 
using soft, pulpy foods so common with civilized 
people, foods which fail to exercise the teeth, and 
which stick about the teeth and undergo acid 
fermentation, we must persuade them to use the 
hard, whole-grain foods of the uncivilized races. 
These exercise the teeth, furnish mineral constitu- 
ents for the body, and reduce food remnants about 
the teeth to a minimum. The most important 
food to be reformed is bréad. As civilization 
advanees, bread is changed from a hard, some- 
what coarse whole-grain food to a soft, fine 
starchy food. This change in bread is accompanied 
by a deterioration in the teeth. We must try 
to oppose this tendency of civilization and have 
growing children eat a whole-grain, hard bread, 
instead of the kind which is now commonly used. 
Forthis purpose the Swedish bread called Knücker- 
bród is to be recommended. This is composed of 
whole rye which is crushed and baked in thin 
dises. It is hard and yet readily chewed by 
teeth which are in good order. It is palatable 
for children, as the writer knows from personal 
experience. 

Soft, domestic bread composed of pure starch 
should be abolished from the diet of children of 
6—12 years of age: no article of food helps more 
the deterioration of the teeth than this. A form of 
biscuit or cracker, called the ** Educator Cracker," 
and made in Boston. is to be recommended for 
children. It is composed of whole grain and is 
hard, offering a good deal of resistance to chewing. 
This biscuit or cracker was planned by a dentist 
with the view of supplying a hard food, and one 
containing the mineral constituents of the grain. 
The ordinary biscuit or cracker made of pure starch 
and perhaps a little sugar, having no resistance 


in chewing, is very harmful to the teeth of children, 
and should if possible be removed from their diet. 
I would also recommend, following the advice 
of Pickerill, the use of some form of fruit acid at 
the close of each meal. Children naturally like 
fruit, and it is not difficult to include this as a 
part of the meal. We should see to it, however, 
that fruit is eaten the last thing and not at the 
beginning as is often the habit. The action of 
fruit acid is to precipitate the mucin of the saliva, 
so that it lets go its hold upon food particles and 
facilitates their removal from the teeth. Then, 
too, fruit acid calls out an increased flow of 
alkaline saliva. The fruit which cleans the teeth 
best of all is the apple. When the teeth are 
foreed through its pulpy substance they are 
mechanically cleaned, but, in addition to this, its 
malie acid by acting on mucin completes the 
process. The eating of an apple is the best rough- 
and-ready method of cleaning the teeth, and is 
especially adapted to children as the final thing 
in a school lunch or a pienie lunch when it is 
impossible to resort to a tooth-brush. As a pro- 
phylactie measure the quality of drinking water 
ought to have careful consideration. There is 
a quite general belief that hard water, that is, 
water charged with mineral constituents, is better 
for the development of the teeth than soft water, 
which is purer and without minerals. "This matter 
ought to be given more accurate investigation, 
so that the influence of drinking water upon the 
teeth may be established in a scientific manner. 
If children need the mineral constituents of hard 
water, we should know this fact as soon as possible, 
in order to give them the benefit of it; we should 
not allow it to be a matter of chance whether they 
drink hard or soft water. 

To recapitulate, what should be urged upon 
the child's attention as preventing decay are the 
following things : 

(1) Hard foods, thoroughly chewed 

(2) Fruit of some sort at the end of each meal. 

(3) Mechanical cleaning of the teeth by brushing 
after each meal. 

(4) Inspection by a dentist at least twice a year. 

However well the child may follow out the pro- 
phylaetie measures here outlined, it will not be 
possible, except in a small proportion of cases, 
entirely to eliminate decay ofthe teeth. This being 
the fact, a consideration of operative measures 
which will check the progress of decay, and in some 
cases prevent its beginning, should be here out- 
lined. One of the most important operative 
measures is a careful examination of the teeth. 
This examination, which in many mouths should 
be made every three months and in all mouths 
every six months, should discover the beginning 
points of decay and all preliminary softening 
leading to decay. Superficial softening should be 
scraped away, and its area treated with nitrate 
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of silver to protect from further change. This 
drug cannot, of course, be used where its stain 
is unsightly. The pits in the crowns of the sixth- 
year molars should receive special consideration. 
Where the pits are pronounced it can be predicted 
that decay will soon occur. It is best in such 
cases to fill up the pits with cement or gutta- 
percha after having treated the area with nitrate 
of silver. In this way, decay may be deferred 
or perhaps prevented. The condition of the tem- 
porary molars must be kept under careful con- 
sideration as their influence upon the permanent 
teeth may be very serious. This is particularly 
true as regards the second temporary molar, 
which often causes an early infection of the sixth- 
year molar by an unobserved cavity in its distal 
side. A cleaning of the teeth by the dentist every 
two or three months is a preventive measure of 
great importance. This cleaning, besides being 
more thorough than can be accomplished by the 
patient, gives an opportunity for a frequent in- 
spection of the mouth. At this inspection the 
patient can be commended for his daily care 
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of the teeth, or encouraged to a better care, or 
warned on account of evident neglect. In this way 
a controlling influence can be exercised over the 
child which will develop a pride in clean, sound 
teeth, and an aversion towards neglected teeth. 
In conclusion I wish to lay great emphasis upon 
the education of the child so that he will take 
a lively interest in the welfare of his own teeth. 
Without the intelligent co-operation of the child 
all efforts for improved diet, better, natural, and 
artificial cleaning of the teeth, more accurate 
repair work will be ineffective and disappointing. 
But if all helpful forces are united for the child’s 
welfare much can be accomplished. In union 
there is strength. 


Mr. G. Tuomson congratulated Dr. Potter on ` 
the excellent work he was doing. He himself 
had found that one or two persons in a town 
generally interested themselves very greatly in 
the subject and became centres of effective work 
afterwards. 


REPORT ON 
PROPHYLAXIS AT DIFFERENT AGES 


By J. SIM WALLACE, D.Sc., M.D. Gras., L.D.S. Ene. 


Introduction. It is generally admitted that the 
beneficent results of dental treatment are so great 
that the huge amounts of money spent annually 
for this purpose are amply justified. Neverthe- 
less the expenditure of money on the treatment 
of dental diseases ought soon to be almost wholly 
unnecessary, because we now know full well how 
dental diseases may be prevented. Moreover, 
treatment is not always perfectly satisfactory in 
itself. If the causes which render treatment 
necessary at any particular time are allowed to 
continue, retreatment is almost inevitably required 
annually. Furthermore, treatment alone does 
not keep a mouth in a hygienic state, and the 
evil results of oral mal-hygiene may continue 
even after treatment unless preventive measures 
are initiated. With regard to the treatment 
of the teeth of adults, it is often found that 
nothing short of the wholesale extraction of teeth 
can be done to relieve the sufferers from certain 
dental and consequent diseases. So much so, in- 
deed, is this the case that one of the first recom- 
mendations which a fashionable physician makes 
is to have all the teeth taken out of the mouth. 
Things have come to such a pass for want of early 
preventive treatment that frequently this is the 


only satisfactory method of procedure. For these 
and many other reasons it is easy to see that 
treatment is, compared with prevention, relatively 
most unsatisfactory. Even among school children 
it has been found that the restoration of the 
teeth to anything like a physiological standard is, 
except among the wealthy, at present a hopeless 
dream. Where accurate statistics have been 
taken, children at the age of five entering school 
have been found to have more than six decayed 
teeth, and, as has been pointed out, * it is quite 
impossible by treatment afterwards to remedy this 
most disastrous start in life."* We may say that 
views such as these are now officially recognized. 
Thus Sir George Newman in his Annual Report 
for 1912, as Chief Medical Officer of the Board 
of Education, says: ‘If permanent results are 
to be expected as the result of the appointment 
of school dentists, it should be clearly under- 
stood that the work must be undertaken on the 
lines of a well-organized plan, the first condition 
of which is that the scheme shall be laid on a 
preventive basis. In short, school dentistry must 
be conservative and constructive rather than 


* J. Wheatley, M.D., Health Report, 1912, County of 
Salop. 
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palliative. It may not unnaturally seem to 
some authorities that the obvious course to take 
is to deal first with the children presenting the 
grossest amount of defect. On account, however, 
of the great volume of work to be done, such a 
policy will be found to be quite impracticable 
and its cost would be prohibitive. Again, on such 
a plan no effective action is being taken to reduce 
the work of future years. 'The place of the 
children treated for. advanced disease will be 
` taken by others in whom the disease, though at 
first slight, has in turn become extensive. Further, 
if the time of the dentist be chiefly occupied with 
these cases of extensive disease, treatment can be 
given only to comparatively few children, very 
little being gained by applying partial treatment 
only. It is clear, therefore, that whilst palliative 
treatment of this kind appears to make, at first 
sight, a humanitarian claim upon us, it lacks con- 
structive value and, indeed, may easily prove 
ineffective and wasteful.” 

Antenatal Considerations. Theoretically we 
should begin prophylaxis at the beginning. In- 
deed the earlier we begin, the more surely are 
satisfactory results likely to be attained. With 
regard to antenatal : considerations, however, 
we need not say much, because the importance 
of bringing physiologically perfect beings into 
existence has led nature to guard against malign 
influences so effectually that we may say in 
general that babies are born into the world almost 
invariably satisfactory physically and potentially. 
It may be, probably it is, true to say that the 
raison d'étre of birth and death is to supply the 
physiologically fit while eliminating those who 
throughout the course of their lives have been 
more or less irreparably crippled by the *'slings 
and arrows of outrageous fortune." Be this as 
it may, we at least do know that the temporary 
teeth—dependent for their development almost 
wholly on antenatal conditions—emerge through 
the gums to all intents and purposes perfect and 
healthy in rather more than 98 per cent. of children, 
and this, be it noted, quite independent of the 
state of the teeth of the parents before, at, or after 
the birth of the child. There seems to be evidence 
that the normal potentialities to maintain the 
continual adjustment of internal relations to 
external relations—that is, to be physiologically 
fit for life—have a greater chance of excelling the 
mean of the two parents than of falling below 
it, because of what we may call the prepotency of 
the fittest.* So, too, each generation takes its toll 
of the unfit, and unfortunately, during recent 
generations more especially, the toll taken on 
acceunt of defective teeth has been exceptionally 
large. 

Notwithstanding this, however, all reasonable 


* Transactions of the Royal Society of Medicine, vol. i, 
pt. iii, p. 120. 
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care should be invoked to maintain good stocks 
at least in a state of physical efficiency, and to 
shelter them from disease at this important 
period of their life, for we do not want even 2 per 
cent. to be started in life with an unsatisfactory 
chance either dentally or otherwise. 

Infancy. From birth to two and a half years 
a series of changes takes place in the anatomy 
and physiology of the infant which necessitates 
a corresponding set of conditions in its ideal 
environment. This is particularly noticeable 
with regard to the teeth, and to a certain extent 
the phases in the coming into being of the masti- 
catory apparatus of an infant give a clue to the 
nature of the food most suitable for the infant. 
The correct management of the infant during 
this period has been said by some to constitute 
the erux of the problem of how to prevent dental 
caries. And if we consider not only the benefits 
which are immediately derived from correct 
management during this period, but also the 
lasting effects which may be thereby derived, we 
may at least admit that this period is, or may 
be, of the very first importance. This being so, 
we must enter into the consideration of this 
subject at some length. 

Before the infant has cut any temporary teeth 
it is obvious that its diet ought to be, as its denti- 
tion and nature intended it to be, mother's milk. 
Although it has been difficult to prove that the 
development of the teeth is notably or adversely 
affected by artificial substitutes for mother's 
milk, yet the consumption of artificial milk is 
liable to be unduly prolonged to the detriment 
of the teeth that have come into position; or 
through mismanagement the artificial foods 
themselves may render the infant liable to in- 
fections and disease which have a deleterious 
effect on the enamel of certain teeth should it 
be in process of formation at the time of such 
illness. For this and other reasons care ought 
to be taken that the supply of mother's milk 
is adequate. No special deviation from ordinary 
healthy habits on the part of the mother need 
be made. On the part of the infant, however, 
it is necessary to see to it that it demands 
all that is necessary for its well-being. If the 
infant is kept suitably warm it will suck energeti- 
cally until its needs are satisfied. If, however, 
it is allowed to get unduly cold it may not, it 
probably will not, exert itself sufficiently, and as 
the flow of milk tends to be or become proportional 
to the demands made by the infant, or occasionally 
by the infants, if the necessary vigour on the 
part of the infant fails, so, too, will the amount of 
milk secreted by the mother fail.* For these 
and other reasons it frequently is desirable that 


* «Oausesof the Failure of Women to Nurse their Infants 
at the Breast," Hector Charles Cameron, M.D., Lancet, 
1913. 
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the infant should derive a certain amount of heat 
from the mother during sleep. 

The formation of the teeth is not the only 
thing which must be considered during this 
period ; the arrangement of the teeth is affected, 
often for life, by influences which may be im- 
posed upon the child at this early period of life. 
The mandible at birth is of no great size, and it is 
not rigidly related in position to the maxillæ. 
It is necessary, however, that the teeth as they 
erupt should become very definitely and aecurately 
adjusted, so that each tooth in the mandible as 
it erupts shall take up its correct position with 
regard to the antagonizing teeth. For if the 
teeth do not come into perfect occlusion in infancy 
it is extremely unlikely that their correct positions 
will ever be attained throughout life. "The first 
factor which tends to make the mandible take 
up its proper position with regard to the maxillæ 
is the tongue. The second is the continuous 
efforts which the infant has to antagonize the 
primitive alveolar ridges, and later the incisor 
teeth which pierce the firm gum over this ridge. 
A certain latitude is, as it were, allowed the 
infant, but provided circumstances are favourable 
it soon learns from its instinct to gnaw what 
position is exactly the most perfectly adapted 
for gnawing. The incisor teeth and consequently 
the jaw are, as it were, habitually set for this 
position, and the growth of the bone is stimulated 
in such a way that the ideal relations of the 
upper and lower teeth are, or rather may be, 
practically invariably secured. "Thus, then, it is 
of special importance to note that conditions 
which would interfere with the tongue acting as 
a common denominator for the relative positions 
of the upper and lower jaws should not be allowed 
to develop, nor should the instinct of the child 
to gnaw be interfered with. For these reasons 
at this age, (1) mouth-breathing must not be 
induced by allowing the infant to breathe unduly 
cold and damp air, for this, directly and indirectly, 
by depressing vitality and inducing infection, tends 
to cause chronie or acute inflammation of the 
nasopharynx and thus to impede or block the 
breath-way through the nose. Should mouth- 
breathing supervene, the effect which the tongue 
has in correlating the position of the upper and 
lower jaws is lost and the influence of the tongue 
in broadening the upper jaw more especially is 
"more or less in abeyance. The practical point, 
which is so frequently flouted, is to recognize the 
necessity of protecting the infant from climatic 
influences which will deleteriously affect the naso- 
pharynx of the infant. That is to say, in cold 
and damp weather artificial methods should be 
invoked to dry and warm reasonably the atmo- 
sphere which the infant has to breathe. Nothing 
worse can be done than to force the infant to 
sleep overnight in an unwarmed room with the 
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windows open if the atmosphere is cold and damp, 
as it pretty generally is in this country from 
November to March. (2) Gnawing must not be 
prevented by withholding suitable articles or, 
later, foods which may be gnawed and sucked. 
(3) Cleanliness of articles or foods must be se- 
cured, otherwise unhygienic states of the mouth 
and alimentary canal are liable to be induced 
and the nutrition of the infant interfered with. 
Should such nutrition be interfered with, the in- 
fant tends to lose that plumpness which is cha- 
racteristic of health, the tongue shares in the 
general emaciation, and so correspondingly is one 
of the normal stimuli of development of the jaws 
interfered with. This all indicates that, should 
the mother have adopted or been induced to adopt 
a method of rearing her infant which results in 
a failure of the natural milk-supply, the greatest 
possible care must be taken to secure thorough 
cleanliness in the feeding of the infant. This 
need not be insisted upon here because, quite 
apart from dental considerations, this is already 
recognized by the medical profession. We have 
now to refer to the natural transition from the 
purely milk diet to the varied and solid diet 
which is indicated by the dentition of a child of 
two and a half years First of all, however, we 
must rid our minds of a theory which has dominated 
the minds of children's specialists in all civilized 
countries for the last few decades. Briefly their 
pernicious theory is as follows : 

The first thing that a child should be given is 
milk, and this should be continued till about the 
ninth month ; thereafter, it is contended, a gradual 
transition should be made from the milk diet to 
the solid and varied diet which the child, as it 
grows older, should be given. The change is 
effected by gradually introducing more and more 
solid food into the milk, as, for example, flour, 
arrowroot, and bread. This is continued for a 
time, and then porridge and milk and milk pud- 
dings are given. Theoretically and practically, 
however, this is a most unnatural method of 
making the transference from a milk diet to the: 
varied and solid diet of childhood. First of all, 
it should be noted that theoretically milk should 
never be presented to infants ; it is the mother’s 
breast which should be presented to them. From 
this, of course, they naturally suck liquid milk ; 
when the time comes for supplementing this 
with other articles of diet, theoretically a solid 
piece of food which the infant can partly take 
into its mouth should be given to the child. Of 
course such food inust be of such a nature that 
the child can gnaw it and suck nutriment from it, 
or by insalivating it can reduce it to a more or 
less liquid state. If a child has not been cheated 
into gulping down solid food by making it as like 
milk as possible, solid food of a physical con- 
sisteney not resembling milk is arrested in the 
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mouth, and retained there until by the action of 
the teeth or gums and tongue it has been reduced 
to a semi-liquid state. It is not my intention 
to repeat here the arguments or details with 


regard to this method of effecting the change. 


from the liquid milk diet to the varied diet of 
childhood. Suffice it to say that bread and 
crust with butter, or preferably toasted bread and 
butter, may be given as the first solid article of 
diet, say about the age of nine months, provided 
it is not soaked in milk. The further intro- 
duction of solid foods into the child's dietary, such 
as boiled fish, meat, etc., need not be referred 
to here, for unless such foods are deliberately finely 
ground, pounded, or minced, and unless the physio- 
logical instincts of the infant have been perverted 
by compelling it to subsist for a long time on pappy 
foods, it naturally takes to solid foods, sucks them, 
insalivates them, and incorporates them with 
mucus, so that they arrive in the stomach in exactly 
that state which is best caleulated to promote their 
digestion. The experiments of Dr. F. D. Boyd 
seem to prove most conclusively that the pre- 
senting of food in a sloppy form interfered in a 
most marked way with normal digestion.* 

The times at which food is given to infants 
require supervision. It has been shown that an 
infant does not thrive so well with the customary 
short intervals between feeds as it does when 
longer intervals are made between the feeds. 
Stillmore as the infant grows older, whilethe solid 
food isincreased and the milk decreased in amount 
and in concentration, so should the intervals 
between the meals increase. When first solid 
food is introduced into the child’s dietary it may 
be given as part of a meal immediately preceding 
the milk, which, of course, at this time continues 
to be the chief nutriment of the child. For a few 
weeks, then, say half a slice of bread and butter 
or toasted bread and butter should supplement 
the milk diet. Later this may be given twice 
and three times daily. 

The next sort of food to be introduced into the 
infant's dietary and to which we may direct 
attention is uncooked food. When mother's milk 
is given, this need not be introduced till after the 
change to solid food such as we have indicated 
has been effected. But when the infant is brought 
up on sterilized milk or other similar cooked food, 
the uncooked food should be introduced at a much 
earlier date. Uncooked milk is unsuitable on 
account of its liability to be germ-polluted. Un- 
cooked meat does not generally recommend itself, 
although in exceptional cases raw-meat juice may 
be given with advantage. 'The uncooked food 
which has been found most suitable— quite. in- 
dependent of dental considerations—is fruit juice. 
Fruit juice, then, should be introduced into the 
dietary of the infant a long time before the solid 

* Dental Record, June 1913. 
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food is introduced in cases of bottle-fed children, 
and before or after the solid food is commenced 
in the case of breast-fed infants. The pulp of 
grapes or liths of oranges to suck at one meal daily 
will suffice at first. Sugar-cane, when it can be 
got fresh, forms an excellent form of raw food for 
the supply of the fresh vegetable juices which are 
desirable for oral hygiene and for the infant. The 
infant gnaws and sucks just as it sucks the mother's 
breast, and the two lower ineisors which cut the 
gum at an early age seem specially adapted for 
the piercing of such a food, so as to facilitate 
the extraction of the juice. There are other 
reasons for the introduction of uncooked foods 
into the dietary than considerations with regard 
to the teeth, and it seems probable, in view of 
the investigations into the nature and uses of 
vitamines, that uncooked foods will come to have 
a recognized place in the dietary both of children 
and adults in the future. It should be noted that 
the imposing of environmental conditions on the 
individual differing from those which obtained 
during the evolution of the species may be 
attended with serious risks which are frequently 
undreamt of, and it is gratifying to find that 
similar recommendations to our own have recently 
been made with regard to diet and nutrition 
generally. It is probably accidental as far as 
digestion of starch is concerned that the ptyalin 
should appear in the saliva about this time ; it 
is not accidental with regard to the hygiene of 
the mouth. 'The appearance of ptyalin in the 
saliva should synchronize with the coming into 
position of the teeth, because it is primarily and 
principally for the sake of oral hygiene that the 
ptyalin exists in saliva. 

After these changes have been made in the 
infant's diet, say some time between the tenth 
and twelfth. month, some lightly cooked animal 
food may be introduced into the dietary once 
daily, e.g. fish, meat, chicken. When this is 
done a considerable reduction in the concentration 
of milk diet at the particular meal should be made, 
and indeed the milk at such a meal may soon 
be wholly replaced by water. In making the 
above changes, or in making variations from 
these changes, the following points should be 
considered : 

(1) A knowledge of the natural food-stuffs 
which have in past ages been habitually given to 
children. 

(2) Knowledge of the artificial foods which 
are generally used, together with a recognition 
of their defects, physical and chemical. 

(3) A recognition of the likes and dislikes of the 
child with regard to natural foods. 

(4) To introduce only one new food-stuff into 
the dietary of the child at once and to make sure 
that this agrees with the child before making 
further alteration. 
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(5) To increase the intervals between meals 
according to the length of time required for 
digestion in the stomach ; this attention is to be 
regulated by previous knowledge, the appetite 
of the child, and the needs of civilization, i.e. 
regularity of meals and ultimately three meals 
daily. 

It may indicate a little more clearly what the 
changes from the milk diet become as time goes 
on and what intervals are usually most satisfactory 
to give the following Table of a daily dietary 
suitable for an infant of about seventeen months : 

6 am. Milk and water (equal parts) with a 
little sugar of milk added. ) 

8 to 8.30 a.m. Boiled fish or egg, bread with 
erust and butter or toasted bread and butter ; 
milk and water. 

12.80 P.M. Soup with toast, fish or chicken, 
or a little mutton, potatoes, bread with crust or 
toasted bread and milk pudding; water or milk 
and water. 

4.80 to 5 P.M. Bread and butter or toast and 
dripping, the pulp of three or four grapes or orange 
liths to suck only ; water. 

On going to bed, milk and water. 

The child has now got sixteen teeth, and until the 
second temporary molars are cut—that is to say, 
between two and two and a half years—the hygiene 
of the mouth is suitably allowed for in such a diet- 
ary, for until the second temporary molars are in 
position there are, as a rule, no crevices Or spaces 
existing of a kind such as would be specially liable 
to retain carbohydrate foods. When, however, 
the second temporary molar comes into position 
the liability for food to lodge in the crevices 
of this tooth or between the temporary molars is 
considerably increased. Consequently between the 
age of two and two and a half years food of a 
still more detergent nature should be introduced 
into the dietary, so that each meal will terminate 
in such a way as to leave the mouth physiologi- 
cally clean. To reduce this conception to a 
praetieal form fresh fruit should be introduced 
into the dietary in such a way as to terminate 
each meal, and the milk, which before the end 
of the second year may be given before going to 
bed, should be stopped. The type of meal, then, 
which is required for oral hygiene and the pre- 
vention of dental diseases should be fully developed 
at the end of the second, or at latest at the end 
of two and a half years—that is to say, the bulk 
of the food should require and stimulate thorough 
mastication. Milk should have by this time 
become a more or less negligible part of the meals, 
and food of a detergent nature should terminate 
the meals. To reduce this conception to a more 
concrete form we may say that the child's diet 
at and after two and a half years should be such 
as the following : 
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Breakfast: Fish, or, later, bacon; toast and 
butter, water or weak tea or coffee, a slice of 
melon. | 

Luncheon : Meat or poultry, potatoes, vege- 
tables, pulled bread, well-baked milk pudding, 
fresh fruit, water. 

Supper : Rusks, toast or bread-rolls and butter, 
fisb, water or milk and water, fresh fruit. 

Two and a half to six years. We now pass to 
the consideration of the preventive treatment 
of children between the age of two and a half and 
six years. The diet having been already developed 
and due recognition having been taken of the 
masticating apparatus, no essential change is at 
all necessary. In all probability the child will 
have formed such habits of mastication and in- 
salivation as will make it tend to dislike and reject 
food of a pappy nature. ` The child whose mouth 
has thus been habitually kept physiologically 
clean will resent most foods of a sticky nature 
which tend to cling about its teeth. If not, in 
order to stimulate the cheeks, tongue, and saliva 
and mueus in the cleansing of the mouth, coarser 
foods may be introduced occasionally, such as nuts, 
which, until they are thoroughly masticated and 
completely removed from the mouth, tend to 
stimulate the mechanical self-cleansing processes 
to act thoroughly. 

Here a word may be said with regard to the 
action of the tongue in the removal of food particles 
from the teeth. It is recognized that except when 


pits exist on the lingual surfaces of the teeth (and 


these do not exist in the temporary set) rarely 
do we find caries commencing on such surfaces. 
This in itself indicates that the action of the 
tongue in general is an important factor in the 
self-cleansing of the teeth. But even more than 
we might at first be inclined to believe, the tongue 
exercises an effect in cleansing between the teeth 
more important than a tooth-brush. By chance 
one day I observed the action of the tongue ing 
cleansing a slight space about 1 mm. broad 
between an upper canine and a premolar. I was 
surprised to observe how it seemed to adapt it- 
self for this purpose. It, as it were, squeezed à 
little part of itself between the teeth to brush out 
food particles. Moreover, the tongue being solid 
rather than of a bristly nature, the saliva was 
no doubt also pushed between the teeth, thus 
tending to dislodge food and to cause the saliva 
to permeate any food which might still remain. 
Of course the tongue, lips, and cheeks act in other 
ways for the removal of food except when through. 
habitual lack of normal stimulation the mouth 
has become callous to lodging foods. But 
further reference to these self-cleansing processes 
need not be made here. 

The period under consideration (i.e. from two 
and a half to six years) derives its special im- 
portance from the fact that the children are not 
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at school and are wholly under the home influence. 
. At one time, now some decades ago, instinct, 
necessity, and traditional knowledge helped to 
guide mothers at this age, but gradually the pre- 
cepts of medical men with regard to diet, either 
indirectly through books or directly from word of 
mouth, have come more and more to supplant tradi- 
tional knowledge and custom. Notwithstanding, or 
rather on account of, this, dental and concomitant 
diseases in children have been increasing with 
marked rapidity. We can hardly wonder at this 
because the physiology of oral hygiene was un- 
known, and medical men were not taught the 
subject, and the principle that meals should be 
of such a nature or so arranged as to leave the 
mouth and teeth physiologically clean was never 
inculcated. Indeed when we consider what was 
actually universally recommended for young 
children as regards diet, we might almost feel 
inclined to think that the guiding principle had 
been the recommendation of foods which would 
be sure to leave the mouth physiologically dirty, 
and often when resulting ills supervened children 
have actually been forced to take medicated or 
malted syrups three times a day after food! 
Here, then, we are faced with a very serious diffi- 
eulty. How have the errors of the immediate past 
to be rectified ? Who has to bring home the 
simple truths of hygienie living, more especially 
with regard to diet, to those who are bringing up 
children ? Are we sure that this can here and 
now be entrusted to the medical men who learned 
the principles of dietetics as they were taught ten, 
twenty, orthirty years ago ? Are we sure that 
as regards the diseases of the teeth, or indeed 
other diseases, the children of those they teach 
will be brought up with less dental disease than 
their own children actually have? It has been 
pointed out that ‘ amongst the children of our 
elementary schools the most neglected have the 
least caries." This must mean that the extra 
care given by conscientious parents to their 
children has directly increased the amount of 
caries.* The evil then obviously arises to some 
extent from bad counsel and a misdirected care. 
Who, then, have to be selected to re-educate the 
mothers in the feeding of their children ? Has 
the teaching of dietetics to be transferred from 
. medical men to dentists, or have medical men to 
. eontinue teaching, or, again, have school nurses 
to be taught the principles of dietetics in order 
to teach the parents of the poor? My own 
opinion is that the teaching of dietetics should 
not be undertaken by the dentist or any other 
specialist at the present time, nor should it be 
transferred to the school nurse, except in those 
counties where the Medical Officer of Health 
has himself become master of the requisite know- 


* Fifth Annual Heport of the School Medical Officer, County 
of Salop. 


603 


ledge. The medical profession and health visitors 
might do much good, yet if all those who would 
be required for such teaching purposes, but who 
do not know the principles of dietetics referred 
to above, were set this task, probably at the present 
time more harm than good would result. There is 
only one proper solution to the problem : primarily 
we must direct our immediate efforts to teaching 
the teachers of physiology the elements of the phy- 
siology of oral hygiene, and try to bring home to 
them the stupendous havoc in the teeth and other 
parts which erroneous teaching or the absence of 
teaching has given rise to in the past. Then 
nurses, health visitors, medical men, and dentists 
will become able to teach harmoniously, and 
then the fundamental principles of physiology, al- 
though consciously unknown to the multitude, will 
establish customs, habits, and current knowledge 
which will wipe out one of the darkest and most 
widespread stains of our civilization. 

It is a common tenet amongst scientists that 
science must be pursued for its own sake. Whether 
this is maintained on account of the sterility of by 
far the greatest part of their work need not detain 
us: what we must note is that such an attitude 
gives rise to delay in the benefits which should 
be derived from scientific investigation. 

If, however, there is too much delay, as indeed 
already there has been, for the great professors 
and lecturers in physiology may resent having 
their attention directed by us to the fact that 
there is such a thing as the physiology of 
oral hygiene, and that it is a branch of their 
own subject of the greatest importance, then 
Medical Officers of Health and School Medical 
Officers must still further push forward the 
campaign of instruction themselves, for, as 
Dr. James Wheatley says, having special regard 
for his own county, “the need of a cam- 
paign to prevent the conditions above described 
is most urgent. Each year of delay means 
another 1200 children in the country who will 
have, at the age of five, ten or more decayed | 
teeth, and about 1800 children who will have five 
to ten decayed teeth." And, further, he says 
what is most important: ‘It is quite impossible 
by treatment afterwards to remedy this most 
disastrous start in life.” 

The next period which we have to consider, 
namely, from six to fourteen years, derives a 
certain special interest not only from the fact 
that during this period the temporary teeth are shed 
and the permanent ones take their places, but also 
because during this period the child comes more 
or less under the care and influence of the teacher 
and the school. The school should both by 
precept and example inculcate such elementary 
truths as will help children physically, morally, 
and mentally. If good habits with regard to 
oral hygiene are not established, discipline must 
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do what it can. Thus, then, to give an apposite 
example, if children through misdirected care 
before entering school have a pathological craving 
for sweets at the wrong time, i.e. at the end of 
or between meals, or before going to bed, the 
school may be able by physiological means to 
restore physiological instincts, or, should it be 
necessary to enforce the required restraint, 
discipline such as would put an end to these 
practices must be given. Physiological means 
of correcting bad habits in eating can hardly 
be given except at boarding schools, but this is a 
special reason why such schools should use these 
means, for it is such schools as these which have 
an influence beyond their own gates. It is during 
this period also that the child may be subjected 
to the influences of the school dental clinic. 
During this period, notwithstanding the change 
from the temporary to the permanent dentition, 
there is no necessity or reason for modifying the 
principles and methods of prophylaxis ; there is, 
however, in some ways increased facility and op- 
portunity for teaching the principles of prevention. 
Where a school clinie exists it may be made a 
centre for spreading useful knowledge to the children 
and the parents at the particular time when the 
necessity for knowledge with regard to the preven- 
tion of dental disease is most acutely felt, and at 
a time when the parents may be most willing to 
recognize the faults they have made in the past and 
determine to make the necessary changes for the 
avoidance of further operative work upon their 
children. Unfortunately it sometimes happens 
that the dental surgeon appointed has too much 
operative work to do, and the use for prophylactic 
purposes which the school clinic might have may 
be more or less completely lost. Even where 
the chief medical authority has been anxious for 
preventive measures to be taken, theappointment 
of a dentist unfamiliar with modern preventive 
methods has hindered rather than facilitated the 
ideal aim of prevention. 

. Here, too, it may be noted that the appoint- 
ment of a school dentist through the initiative of 
the Medical Officer of Health may be a means 
of shirking the duty of the prevention of dental 
disease rather than a means of furthering it. 
Essentially the function of the dental surgeon 
is the treatment of the diseased conditions of the 
teeth. It is not the teaching of physiological 
principles for hygienic living; rather is this the 
duty of the Medical Officer of Health or the 
School Medical Officer, and the appointment of 
a dental surgeon does not in any way absolve them 
from this duty. 

With regard to prophylaxis during adolescence, 
maturity, and old age little need be said. If 
the physiological principles which we have in- 
dicated as necessary for the right bringing up of 
children are recognized their beneficent influence 
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will extend from them to their parents. Just as 
in the past adults, mothers more especially, partook 
of similar meals to those of their children and with 
similar results, i.e. destruction of the teeth, so, 
too, in the future will they do likewise, i.e. partake 
of meals of a physiologically correct kind which | 
will tend to preserve their teeth in later life. 

Artificial Prophylactic Measures. We have 
briefly reviewed the physiological or natural 
means of preventing the diseases of the teeth 
and now must say a few words on artificial means. 
Much has been written on this subject and much 
that was erroneous has been taught. When, how- 
ever, the physiological means are known artificial : 
means that aid these physiological means can 
readily. be established. Because, moreover, we 
call certain means natural and physiological, that 
does not mean to imply that artificial means are 
antagonistic. In the past, when antiseptic mouth- 
washes and tooth-powders loomed largely in pro- 
phylaxis, no doubt the artificial methods were 
neither natural nor physiological, but these as 
a means of preventing caries and erosion, or even 
pyorrhea, do not now figure prominently in. 
artificial methods of prophylaxis. 

Civilization, however, often enforces very 
strongly certain more or less artificial procedures 
which in remote epochs may not have been 
customary in the species. But even here we often 
see the rudiments of modern artificial hygienic 
precautions which among civilized beings are 
strict and regular daily customs. It may not 
be known whether our simian ancestors chewed 
some fragrant herb without nutriment; never- 
theless for our present purpose we may at least 
assume that this was occasionally done. Such 
fibrous herb may have its evolution investigated 
some day, and we may yet know the story of the 
evolution of the tooth-brush. The point of im- 
portance, however, is to recognize that the tooth- 
brush when used properly is an aid to oral hygiene, 
even although its mal-use frequently causes erosion 
of the teeth, and even although statistical evidence 
would sometimes seem to indicate that it did no 
good.* 

The beneficent effect of the tooth-brush may be 
enhanced by using it with an aromatic and acid 
mouth-wash, for such a mouth-wash stimulates 
the chemico-physiological self-cleansing processes. 
There can hardly be any question with regard to 
whether aromatic mouth-washes do good or not ; 
with regard, however, to the value of a certain 
acidity in the mouth-wash some difference of 
opinion still exists. For certain reasons a decade 
or more ago I enjoined caution in the use of 

* Such statistical evidence as indicates that when the 
tooth-brush is used the teeth are no better than when it is | 
not used resulted from comparing the teeth of school children 
of a different class, no doubt the class which received the 


most misguided care with regard to diet being compared with 
the class which did not. 
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alkaline mouth-washes, and later, basing my 
recommendations on the effect of acid in stimu- 
lating a flow of alkaline saliva which I called the 
natural mouth-wash, I recommended a slightly 
acid mouth-wash. I do not know, however, that 
statistical evidence has as yet been brought 
forward to prove the beneficent effect of such 
mouth-washes, although I still claim that they 
are beneficent. But I do know that certain 
alkaline mouth-washes have been recommended 
and widely used, and that they have been recom- 
mended by those who have no commercial interest 
in their sale because of the satisfactory results 
which appear to have been derived from their 
use. I will admit that under a proper dietetic 
regime I have heard of satisfactory results with 
alkaline washes, and there does not seem to be 
any necessary reason why there should not be. 
The work of Professor Gies and his collaborators 
would appear to indicate that the mucous cover- 
ings on the teeth when treated with basic alkaline 
substances may facilitate the removal of food 
particles; thus Drs. Gies and Lothrop say: 
“ Mucin occurs in saliva, apparently also on dental 
surfaces primarily as acid-salts in concentrated 
colloidal solution. When viscid mucinous coatings 
are treated with basie material, such as carbonate 
of an alkali, or an earthy element, the mucin mass 
becomes superficially more smeary and slippery 
by reason of the production of more soluble 
mucin salts at the surface. Complete mechanical 
removal of a mucin plaque from a tooth is facili- 
tated by the addition of a basic material that 
renders the mucin superficially more viscous, but 
the slippery surface thus produced may make 
the application of considerable friction necessary 
for the detachment of the plaque.’’* 

Thus, then, we are led to conclude that the use 
of alkaline mouth-washes may possibly be useful. 
Inasmuch, however, as the surfaces of mucous 
plaques are smeary or slippery, due to the saliva, 
the simplest adjunct to the tooth-brush in the 
regular brushing of the teeth before breakfast is 
water without acid, for if it be granted that the 
mucous covering on the teeth facilitates the 
passage of the food through and out of the mouth, 
more especially when its surface is slippery, 
then the complete disintegration by acid of this 
mucus and its more or less complete removal 
before a meal might favour rather than prevent 
the lodgment of foods of a carbohydrate nature 
taken immediately thereafter. 'That the mouth- 
wash should be aromatic and acid after meals, 
however, conforms best with the teachings of the 
physiology of oral hygiene. In fact the use of 
the tooth-brush together with diluted acid and 
aromatie washes duplicates in a way what we 
have indicated as the correct physiological ter- 


* Journal of the Allied Societies, December 1910, 
p. 283. 
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mination of a meal from the point of view of oral 
hygiene. 

In considering artificial prophylaxis reference 
has not been made to different age-periods, for 
such artificial measures should begin as early 
as conveniently may be, and should continue 
throughout life. 

Prophylactie measures which the individual may 
undertake should be supplemented by periodical 
visits to the dentist, for at present and for many 
years to come there will continue to be a very 
large, though decreasing, number in whom the 
errors of infancy and childhood have left such an 
impression that absolute reliance on prophylaxis 
would hardly be wise. Particularly should those 
visits be made regularly until at least the patient 
has been repeatedly told by his dentist annually 
that there is no pathological or unhygienic con- 
dition. of the mouth for him to ameliorate. 

In conclusion it should perhaps be stated 
that reliance on artificial methods, even including 
periodical visits to the dentist, should never be 
allowed in any way to interfere with or to coun- 
tenance any lapse from the natural or physiological 
means of preventing dental, concomitant, and 
consequent diseases. The tooth-brush and mouth- 
washes will do extremely little to prevent the irre- 
gularities of the teeth, and yet such irregularities 
may predispose to dental caries, unhygienic states 
of the mouth, and later to pyorrhcea. And until 
physiological or hygienic principles of dietetics 
are understood, taught, insisted on, and carried 
out in civilized communities the diseases of the 
teeth will, in spite of all artificial methods of 
prevention, continue to be a blot and disgrace 
which we can only contemplate with feelings of 
shame. Fortunately, however, we know that the 
forees which led to the increase of dental and 
concomitant and consequent disease have been 
more or less completely shattered, and our triumph 
over them is already assured. 


Mr. C. E. Warris said he was sorry to disagree 
with Dr. Sim Wallace with regard to the useless- 
ness of lecturing to ignorant people. His own 
experience was the opposite. Ignorant people 
generally suffered from obstinacy, and that 
obstinacy was just as useful when utilized in the 
right direction. Their obstinacy was -turned 
from obstinacy in a wrong direction to obstinacy 
in a right direction. In lecturing to the publie 
he showed plain, straightforward, simple lantern 
slides, each slide being practically self-explana- 
tory. He thought some of the slides that had 
been shown by Mr. Thomson were calculated to 
send poor people to sleep. 

Dr. GEORGE CUNNINGHAM said that in lectur- 
ing experience was required of the audience to 
whom the lecture was delivered. He thought 
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the greatest opponent to the progress of dental 
knowledge amongst the public was the dental 
profession, who talked a good deal on the subject, 
but did not seem to understand what to say. 
It was easier to save a tooth than it was to 
reform the diet, and that had been shown at 
Cambridge. In 1907 in Cambridge 3 per cent. 
of the elementary school children had sound 
permanent teeth ; in the year 1914 over 80 per 
cent. of the same children had sound permanent 
teeth. That was all due to conservative treat- 
ment, and what Cambridge could do other towns 
could do. He quite agreed with the institute 
going to the children rather than the children 
coming to the institute. Quite recently Cam- 
bridge had extended its boundaries by taking in 
certain areas from which it was impossible to 
get the children to come, and the question was 
solved by appointing an extra dentist who 
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travelled with his equipment to the outlying 
distriet sehools, and plans had been drawn up 
for a dental caravan to go out to the villages. 
A whole-time dentist was much cheaper than a 
half-time dentist, and he should be placed on the 
same level as the medieal man and paid not 
less than £400 a year. When the outlying 
districts were included in the Borough of Cam- 
bridge the children were found to be suffering 
in 1912 exactly as the children in Cambridge 
itself were suffering in 1907. "The result of treat- 
ing the poor children of the elementary schools 
had been that the higher-grade school children 
and their parents had asked the municipality 
why the poor should have all the advantages. 
An examination had been made of the teeth of 
the higher-grade school children, and they had 
been found to be in a worse condition than the 
teeth of elementary school children. 


REPORT ON 
ORAL PROPHYLAXIS AT DIFFERENT AGES 


By Dr. ARTHUR R. MELENDY, KwoxvILLE, Tenn., U.S.A. 


I DESIRE to commend the wisdom of the honourable 
officers of this Congress, and of this section, shown 
in the arrangement which they have adopted of 
the several subjects to be presented for our con- 
sideration and discussion. I am particularly 
grateful that this question of ‘‘ Oral Prophylaxis 
at Different Ages "' is to be presented as a “‘ re- 
port," and I shall ask you not to lose sight of this 
fact. For I have read so many articles upon the 
general subject during the past few years that I 
could not safely claim that any of the ideas which 
I shall present are original, neither can I tell to 
whom credit for them should be given. 

I shall assume that this report is to be confined 
to oral prophylaxis. The word “ prophylaxis "' 
means “ preventive." We shall not stop to con- 
sider its origin, or the different shades of mean- 
ing ascribed to it. Dr. E. B. Spalding, in a paper 
read before the Michigan State Dental Society, 
said: ‘One, two, or three treatments do not 
constitute prophylaxis. It is the constant watch- 
ing, guarding, and maintaining the mouth in a 
condition of health which constitutes ‘oral 
prophylaxis.’ ” 

Dr. D. D. Smith defines ** oral prophylaxis ” as 
follows: "In detail oral prophylaxis consists of 
most careful and complete removal of all con- 
cretions, calcic deposits, semi-solids, bacterial 
plaques, and inspissated secretions and excretions 
which gather on the surface of the teeth, between 


them, or at the gum margins ; this operation should 
be followed by thorough polishing of all tooth 
surfaces by hand methods (power polishers should 
never be used), not alone the more exposed buccal 
and labial surfaces, but the lingual, palatal, and 
proximal surfaces as well, using for this purpose 
orange-wood points in suitable holders, charged 
with finely ground pumice-stone as a polishing 
material. Treated in this manner, the teeth are 
placed in the most favourable condition to prevent 
and repel septic accumulations and deposits, and 
not less to aid all efforts of the patient in the 
direction of cleanliness and sanitation." 

Dr. F. H. Skinner says: ‘‘ Oral prophylaxis is a 
term used to distinguish the thorough periodical 
work of removing that which causes dental patho- 
logical conditions from the so-called * cleaning,’ 
which generally means polishing the buccal and 
labial surfaces of the teeth with a rubber disk or 
brush which is used in the hand-piece of a dental 
engine.” 

Measured by its real benefits to humanity, the 
greatest advance the medical profession has ever 
made was when its efforts and research were 
turned from all treatment to ‘ prevention " and 
* sanitation." The up-to-date physician now 
watehes his patients, to prevent typhoid fever, 
smallpox, diphtheria, ete.  *' To cure is the voice 
of the past; to prevent is the divine whisper of 
to-day." 
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And with this object-lesson before us it should 
not be thought strange that the dental profession 
should pause in its work of treatment and repairing 
of diseased tissues, the ætiology of which is little 
known, and, realizing that nearly all dental opera- 
tions are made necessary by unclean and infected 
mouths, turn its attention to the subject of the 
prevention of these conditions and to the founding 
of correct ætiologic principles. In the light of the 
present it would seem that this movement should 
have met with the almost unanimous approval 
of the profession, and that there would have been 
a prompt response from all over the world as soon 
as the idea was presented; but it was not so. The 
profession was slow to appreciate the importance 
of prophylaxis, and to-day, after some sixteen 
years of discussion in dental societies and through 
dental journals, only a very few seem to have 
grasped the real possibilities of prophylactic 
treatment, or to have an intelligent idea of its 
necessity. Of course there are extenuating cir- 
cumstances in connexion with this state of affairs. 

The average dentist doing a general practice is 
daily ealled upon to exercise his skill in such a 
variety of ways and to treat such a multiplicity 
of ailments that he is naturally loath to add any- 
thing new to his troubles, or to undertake anything 
that must mean the use of much of his time— 
because with him time is a commodity that is at 
a premium. But the few enthusiasts who in time 
past began this special line of work have become 
most enthusiastic as the years have rolled by, 
and they have been able to verify their theories 
by clinical demonstration and to prove to the 
profession and to the world the wonderful ad- 
vantages to be gained by this treatment as regards 
the general health of the patient, the comparative 
immunity to caries, and the almost entire free- 
dom from suffering occasioned through the dental 
organs. And in addition the patient is safe- 
guarded against violent infection originating or 
propagating within the mouth. 

While the members of the dental profession in 
the United States were slow to take hold of and 
to introduce prophylactic treatment into their 
praetice, it is to their credit that they are now in 
larger number studying this subject and perfecting 
themselves in its technique. 

. In reducing prophylaxis to a practical basis 
two sehools have arisen. Both are agreed that 
it is the most important part of a dentist's work ; 
but they have differed decidedly as to how to put 

_the work into execution. Dr. M. L. Rhein con- 
tends that all patients should be given the benefit 
of prophylaxis, but says that if he did the work 
in person he would have little time for any- 
thing else, and that the charge for treatment, if 
done by the dentist himself, would be a burden 
to many patients. He contends that the work is 
not so difficult but that an assistant can soon learn 


to do it, and he has introduced to us the dental 
nurse, whose duty it is, under his dircction, to 
perform this work for patients at a nominal 
charge. 

On the other hand, Dr. D. D. Smith contends 
that prophylaxis is the most difficult operation 
that the dentist is called upon to perform. Inas- 
much as it is also the most beneficial thing that 
a dentist can do for his patients, and takes a great 
amount of skill, the patient should not go into the 
hands of an assistant, but the dentist should do 
the work himself and charge accordingly. 

Dr. A. C. Fones, of Bridgeport, Conn., U.S.A., 
one of the prophylaxis enthusiasts belonging to 
the ** do something " class, has proved his faith 
in the policy of using the dental nurse by fitting 
up a lecture-room with every modern convenience 
for teaching and by inducing about twenty dis- 
tinguished medical and dental educators to donate 
their services during a one-year course to an ex- 
perimental schoo for the educating of dental 
nurses. The schoolopened November 13,1913, with 
a class of thirty-two young women, and closed 
June 1, 1914 ; and it is expected that this experi- 
ment willresult in the establishment of a curriculum 
and a permanent school or schools. This problem 
must be, and I am sure will be, solved, both as to 
its educational and legal status. 

We shall divide our report into several ** ages ” 
in order that it may conform to the subject as 
assigned by the officers of this section, making 
the first ** age " to extend from birth to the sixth 
year. Many years ago Dr. W. H. Morgan, when 
asked by one of his patients how early she'should 
begin caring for her child's teeth in order to ensure 
a proper denture, replied : ** At least three genera- 
tions before the child is born." Perhaps we all 
agree with this statement, but it is not possible 
for us to control the conditions of past generations 
We can, however, begin with the prospectiv 
mother of the present generation. This first age 
has been so thoroughly described in a recent paper 
by Dr. F. H. Skinner, of Chicago, Ill., USA. 
that I quote from him at length: ‘‘ Ideal prophy- 
laxis should be started by the prospective mother's 
mouth being put and kept in first-class condition 
so that her mental and physical well-being will 
be at or above par. Foods containing calcium 
salts, phosphates, and carbonate of lime are 
supposed to help make bone, hence should also 
have a tendency to start a child in the right direc- 
tion as far as teeth are concerned. Wholesome 
living, plenty of rest, and outdoor exercise make 
a very good programme for the prospective mother 
as well as for the child. 

* A friend of mine who has done a great deal of 
research work once told me that in every case of 
atrophied enamel of which he could get a history 
the child had been a bottle-fed baby, and my 
own questionings in cases of this kind have all 
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‚orroborated his observations. So, for this as 
well as for many other reasons, it is best that the 
child should be fed in the way provided by nature, 
whenever possible. As soon as a child begins to 
take food its mouth should be wiped out several 
times daily with cotton or a small piece of cloth 
held in a suitable carrier or wrapped around the 
index finger. The membrane of the cheeks and 
gums and beneath the tongue requires special 
attention, as here coagulated milk usually is found. 
If the infant's gums become feverish and swollen 
while teething, there is nothing better than the 
ingenious little rubber doll with the long nose filled 
with ice-water, known as the * koolbite,’ invented 
by Dr. J. Bridges, of Chicago. Anything a child 
likes to play with goes directly to his mouth, 
and this 'koolbite, as its name indicates, does 
much to reduce the inflamed gums. It is so light 
that the tiniest hands can hold it in place, yet it 
is too heavy to stay in the mouth unless held there, 
so that the disadvantages of a comforter are 
eliminated. 

**'The mother or nurse should be taught that as 
soon as the deciduous teeth begin to erupt they 
should be kept clean. She should be taught to 
watch for and remove all foreign substances which 
gather on the child's teeth. If she asks how 
often they should be cleaned, the answer is: ‘ As 
soon as foreign matter accumulates on them.’ 
She should be told that if she were to mix up the 
food with her hands as she does with her teeth, 
she would wash her hands after each instance, and 
that the same principle applies to the teeth. 

. “Parents should beinduced to bring their children 

to a dentist's office so that he can make friends 
with them long before it becomes necessary to do 
any dental work for them, and thereby can teach 
them that, if prophylactie work is done before 
caries have started, 95 per cent. of dental work 
can be prevented. The dentist by all means should 
do prophylactie work for children before there are 
any cavities to be filled. As children grow to 
be four, five, or six years of age they like to 
imitate their parents; so I try to get up a friendly 
rivalry between child and parent to see who has 
the cleaner mouth. 

** Between the ages of five and six years there 
should be a perceptible spreading of the spaces 
between the central incisors. Where this is not 
observed artificial means should be resorted to 
in order to develop lateral growth of the anterior 
portion of the jaws. Wearing a very simple 
appliance for a month or two at this age will 
frequently save two or three years of regulating 
at the age of twelve or fourteen years Up-to- 
date orthodontists will agree that when the jaws 
do not show proper growth a little forced develop- 
ment of the anterior portion at the age of from 
four and a half to six years will produce better 
alignment of the teeth and more æsthetic results 
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than ean be obtained by waiting until all of the 
permanent teeth have erupted. 

** Deep fissures and pits should be protected with 
cement before caries has set in." 

The second "age ’’ which we shall consider is 
from the sixth to the twelfth year. During this 
period the greatest enemy that we have to com- 
bat is ** dental caries." We are all familiar with 
the baneful effect of the loss of the sixth-year 
molar; and because of the very great importance 
of this molar, children should at the age of six 
years be placed under regular and systematic 
prophylactic treatment by the dentist, for at that 
time he can have better control of them, can teach 
them the proper oral hygiene and dental toilet 
habits, and by seeing them at regular intervals 
he can at the proper time extract the deciduous 
teeth, thus saving the parents much orthodontie 
expense. He can see that all deep fissures in the 
deciduous and permanent teeth are protected with 
cement before caries has started, and that the soft 
spots or defective development of the enamel are 
kept polished; the technique for removing the 
soft spots being to take suitable size mounted 
stone, fine grit, and grind down to hard surface, 
making a slightly concave or saucer-shaped de- 
pression, which will be as nearly as possible self- 
cleansing; then polish with cuttle-fish disks, and 
finish with oxide of tin, ** carmi-lustro " or some 
such preparation, carried on hard buff polishers or 
an old-fashioned moose-hide polishing-point. Or 
the final finish may be made with a small burnisher, 
using considerable pressure, and with an up-and- 
down movement. If these surfaces are kept in 
a polished condition, they will not require filling 
for many years. Some operators depend almost 
entirely upon nitrate of silver, 10 to 40 per cent. 
solution, for the protection of these soft spots, 
both against caries and sensitiveness. 

I quote from Dr. Burton Lee Thorpe, of St. 
Louis, Mo., U.S.A., in reference to the use of 
silver nitrate: ‘‘ After scaling and polishing the 
teeth, the best remedy the writer has hitherto 
discovered for healing sponginess, for shrinking 
and hardening the gums and removing sensitive- 
ness from the necks of the teeth, and absolutely 
preventing new caries, is a 10 per cent. solution 
of silver nitrate, which may be applied freely to 
both teeth and gums on a large pledget of cotton. 
Although this is a cauterant, turns the mucous 
tissue white, and causes the epithelium to ex- 
foliate, it is not an injurious cauterant; it only 
shrinks and hardens the inflamed tissue and 
stimulates it. It also stains the enamel of the 
teeth temporarily ; this stain, however, may be 
easily removed at a subsequent sitting with 
powdered pumice and polishing-buffs. 

* 4 caution. In mouths which contain teeth 
filled with silicate or porcelain inlays, before 
applying the silver nitrate solution these fillings 
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or inlays and the tooth margins should be dried 
and coated with a film of sticky wax, such as is 
furnished by the manufacturers of synthetic 
-cements for coating fillings after insertion. This 
prevents the silver nitrate solution from pene- 
trating inlay or silicate filling margins and perma- 
nently discolouring them. The 10 per cent. silver 
nitrate solution positively arrests or prevents 
decay if cavities are painted with it frequently, 
and it is especially useful in deciduous teeth. 
Although it stains these cavities permanently 
black, if the loose carious portions have first been 
removed and the cavity margins have been 
rounded saucer-shaped with a stone in the engine, 
the teeth can be saved from future decay and will 
not need filling." 

At about this age the greatest development of 
the child should take place, and it is our duty to 
see that the little patients entrusted to our care 
are taught to masticate their food properly. We 
should see that their teeth are sound and in a 
condition to perform that function thoroughly, 
and with such comfort that it becomes a pleasure. 
To that end the patient, parents, and nurses should 
be taught the great importance of a thorough 
mastication of food, thé art of chewing, and the 
necessity of cultivating a taste, if need be, for 
hard food, which requires very thorough mastica- 
tion before it can be swallowed. The table should 
always be supplied with such food. Nature has 
furnished man's jaw with a series of muscles 
firmly attached to the jaw-bone in order that the 
food may be given the proper amount of masti- 
cation. These muscles are subject to the same 
laws of development and increase of power through 
exercise as are the muscles in other parts of the 
body, and it is by the development of these 
muscles, together with a perfectly occluded denture, 
that the ideal of symmetry and beauty of the 
face is attained. Hence I say that no amount 
of patience, labour, or expense is too great a price 
to pay for the attainment of this end. Prophy- 
lactic treatment once a month is about the average 
requirement at this period. 

The third * age" we shall date as from the 
twelfth to the twenty-fifth year. The so-called 
permanent teeth are now in place, and it becomes 
the duty of the dentist to apply such treatment 
and prescribe such mouth toilet as shall best 
conserve their permanency. Here again '' dental 
caries" is the greatest enemy that we have to 
combat. 

The ætiology of caries is still so much in doubt 
that we are not able to proceed against this great 
enemy by any very definite or scientific treatment. 
It is generally accepted that the specific bacteria 
of caries find lodgment upon the surface of the 
tooth, and under the protection of a “‘ gelatinous "' 
or ‘“‘ mucinous” coating called a plaque begin 
their work of destruction. It is also accepted as 


.command at this time. 
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true that the bacteria must be protected from 
dislodgment, and the acid formed thereby held in 
contact with the tooth, in order to produce caries. 
If this be true, then our efforts for prevention 
must be directed towards the dislodgment of these 
so-called plaques and to the breaking-up of all 
fermentation centres. We must confess that 
prophylaxis is not an absolute panacea for caries ; 
but it is the greatest power that we have at our 
And if it is faithfully 
applied at frequent intervals by the dentist, with 
the co-operation and assistance of the patient, we 
may expect caries to be reduced to the minimum, 
and with some patients this factor alone will 
produee immunity. 

Again, all deep fissures must be protected by 
cement or other suitable filling. Contact points 
must be kept cleansed and polished. The cusps 
which cause malocclusion should be ground and 
polished. All soft or etched surfaces should be 
made smooth and be given the same polish as that 
of the healthy enamel. In fact, everything pos» 
sible should be done to make the mouth self- 
cleansing and to promote the normal functional 
activity of every organ within the oral cavity. 

I quote from Dr. Russell W. Bunting, of Ann 
Arbor, Mich., U.S.A. : 

** We have all seen cases in which the mouth was 
relatively clean and free from deposits of food, 
when to our knowledge and by the confession of the 
patient the prophylaxis had been very negligently 
administered. In such mouths the food is finely 
divided during mastication, and as no favourable 
points for lodgment are offered, it is washed 
through the oral cavity and into the digestive 
tract. In addition to this, every surface of each 
tooth is scoured and cleansed by the excursion of 
food over them. "This is a fact that is so well 
known that it is almost trite for me to cite it 
at this time, but I feel that too few of us are using 
our knowledge to the extent which we might and 
should. Too many of us are leaving retention 
places, improper tooth-forms, and flat fillings, 
which are inimical to oral hygiene. How many 
of us spend time with every patient to see that 
the filling restores the tooth to its full original 
form and gives normal occlusion ? How many of 
us search out every retention spot and make it 
self-cleansing even at the sacrifice of tooth struc- 
ture or previously inserted fillings ? Unless we 
do make this a conscientious practice our in- 
struction in prophylaxis will be of little avail. A 
mouth that is not self-cleansing cannot be kept 
clean with a tooth-brush and floss silk." 

Dr. D. D. Smith, of Philadelphia, Pa., U.S.A., 
claims that ‘‘ the peridental membrane is of more 
importance than the crown of the tooth," and 
this statement has been emphasized by the in- 
vestigation of the origin of pyorrh&a. Conse- 
quently the quicker we diagnose any inflammatio 
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at the gingival margin of the peridental membrane, 
the more certain we shall be of freeing our patients 
of any possible danger. At this age, from twelve 
to twenty-five years, great care should be taken 
to preserve intact this membrane and to keep the 
parts in such condition that future trouble may 
be greatly diminished, if not entirely avoided. 
Great care should be taken to remove promptly 
every deposit that may find lodgment under the 
margin of this membrane, and every possible 
cause of irritation should be removed." 

The fourth age we shall take from twenty-five 
to thirty-five years. This is a period of com- 
parative immunity from caries and other oral 
diseases ; and while the same prophylactic treat- 
ment mentioned for the earlier ** ages ° should be 
carefully carried out, it is probable that less 
frequent treatments by the dentist will be required. 

Dr. Robin Adair, of Atlanta, Ga., U.S.A., says 
that ‘dentists viewing the mouths of regular 
prophylaxis patients have expressed the thought 
that it did not seem necessary for teeth so clean 
and in such good condition to have further treat- 
ment, but this is the key-note of the whole situa- 
‘ion. It would simply be oral hygiene to clean 
the teeth, while here we have something deeper. 
The patients are on prophylaxis not for cleaning, 
but for the results in the true meaning of prophy- 
laxis, viz. the guarding of the oral cavities 
from the entrance of infection, which would in any 
way get into the teeth and mouth." 

The last period weshall considerisfrom the thirty- 
fifth year to old age. At this “ age " cares, re- 
sponsibilities, and duties, both business and social, 
make deep and continuous drains upon the patient's 
vital powers, especially upon men and women 
whose lives are worth while; and there is a 
corresponding lessening of vitality and of the 
power of resistance to disease. The dermoid tissue 
especially, of which the teeth are a part, shows an 
impairment of the capillary circulation. The 
individual yields more easily to the attacks of 
disease, does not respond so promptly to treat- 
ment, and recovers more slowly. The circulation 
is feebler and the powers of assimilation and 
elimination are impaired, proving conclusively 
to my mind that we must recognize diminished 
vitality as a factor to be considered in our diagnosis 
for the treatment necessary at this ‘age.’ These 
facts should not be made a reason for lessening 
our diligence in prophylactie treatment, but, on 


the contrary, should be a cause for redoubled 


effort. There is a deep significance in the idea pre- 
sented by Professor W. T. Sedgewick in an address 
before the life insurance presidents, that it is 
much more important for society to save the man 
of forty, the trained wealth-producer, than to 
save the baby. "The professor does not, of course, 
oppose or depreciate efforts to reduce infant 
mortality ; but he favours and exalts such com- 
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munity experimentation as will prolong the period 
of efficiency in human life after efficiency has been 
proved. As Professor Sedgewick says: “The man 
of forty skilled at his trade, a steady wage-earner, 
has passed the test of ‘survival of the fittest,’ 
he is one of the fit who has survived. What can 
we do to prolong his productive energy ? Clearly 
our part should be to guard even more strenuously 
than at any earlier age the oral cavity against 


every pathological condition." 


As the patient grows older we understand that 
the alveolar process begins to undergo a senile 
change: the animal matter becomes less, the 
bones begin to solidify, the blood-vessels to get 
smaller, and the Haversian canals can hardly be 
found. "These changes give food debris a greater 
opportunity to irritate and infect the gums, making 
necessary more watchful and frequent prophy- 
lactic treatment. In many cases treatments as 
often as twice a month are a necessity if the best 
interests of the patient are to be conserved. 

The technique of prophylaxis is nothing more 
than the technique of cleaning the teeth carried 
out to the greatest nicety, and requiring the 
closest attention to many details and at regular 
periods. Hand instruments are almost universally 
used; and since prophylaxis proper presupposes 
a perfectly clean mouth, only a few instruments 
are necessary. There is a great variety of porte- 
polishers on the market. These should be selected 
with a view to both convenience of use and ease 
of sterilization. In the porte-polisher various 
kinds of points may be used. 

They are generally of orange-wood and are 
shaped into a wedge or a point. "The flattened 
or wedge-shaped point should be used on the 
broad surfaces of the teeth, applying considerable 
force, with a cireular movement directed from the 
neck of the tooth to the cutting edge, and up under 
the gum margin. Small points are to be used 
between the teeth. Waxed floss silk should be 
used for polishing between the teeth, particularly 
at the contact points, using the broadest silk that 
can be passed between the teeth. Do not put the 
abrasive upon the silk until after it has been 
passed between the teeth. Then add a small 
amount of the abrasive. Very finely powdered 
pumice and oxide of tin are most commonly used. 
A coarse abrasive like the ordinary commercial 
pumice should not be used, as it is liable to make 
deep scratches that cannot be polished out, or cut 
grooves at the neck of the tooth. The result 
desired is to produce and maintain upon the 
entire surface of the tooth the same gloss or polish 
that we see upon healthy enamel. It is best to 
begin the treatment by passing a dull instrument 
carefully around the gum margin so as to loosen 
any soft accumulation that may be there. This 
should be very carefully done in order that the 
peridental membrane may not be injured, and in 
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order that the beginning of deposits may be 
detected and removed in their incipiency. It is 
well to follow this with a spray of rather hot water 
containing just a small quantity of some vegetable 
acid, as suggested by Dr. Pickerill. 'This will 
overeome the viscidity of the saliva and 
give an increased flow, which is very desirable 
because of the protective qualities which it 
possesses. 

The polishing should now be begun, generally 
upon the posterior teeth on the left side, working 
towards the mesial line, and spraying the mouth 
frequently with dioxygen, one-fourth strength, or 
some antiseptic wash. After all the teeth have 
been polished as thoroughly as possible with the 
porte-polisher, the floss silk or tape should be 
used to polish all contact points and places not 
reached by the porte-polisher. After the polishing 
has been finished some antiseptic spray should 
be used, with from thirty to forty pounds air- 
pressure, so as thoroughly to wash out all particles 
that may have lodged between the teeth, and to 
leave the mouth feeling fresh and clean. 

Many operators alternate from month to month, 
taking the upper teeth first in one month, and the 
lower teeth first the next month, so that every 
part of the mouth shall receive its share of treat- 
ment. Let me repeat that one treatment does 
not constitute prophylaxis, and may not produce 
any very marked change in the condition of the 
mouth; but monthly treatments for six months 
will change the whole appearance of the ordinary 
mouth and demonstrate to the most sceptical 
that prophylactic treatment is all that its most 
enthusiastic advocates have claimed. I have 
neglected to mention the use of a disclosing 
solution. This is considered a necessity, as it is the 
only means of absolutely proving whether or not a 
surface is clean. Anything to which the stain 
adheres is foreign substance and should be removed 
and such surfaces polished. 

The following solution has proved most satis- 
factory : | 


Iodine crystals 50 gr. 
Potassium iodide . 15 gr. 
Zinc iodide 15 gr. 
Glycerine 4 dr. 

4 dr. 


Aqua distillata : 
Mix—put up in glass-stoppered bottles. 


Sig. Paint two or three teeth at a time. Rinse 
immediately with water. 
This is an aqueous solution of iodine. It does 


not smart or blister the soft tissue; it leaves no 
stain on a clean polished surface ; but the most 
minute patch of foreign substance can be detected 
immediately. 

So much has been published in recent years 
about the correct use of the tooth-brush that I 
shall not repeat the technique ; but I do wish to 
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urge the necessity of teaching every patient how 
to use the brush properly. Only a few seem to 
learn this lesson from being told once. "They need 
to have it repeated again and again. I try never 
to allow a patient to leave my chair without my 
offering some suggestion as to the manner in which 
the brush should be used, and often I give him 
an illustration by using a brush in my own mouth. 
Some operators have the patient brush his teeth 
before them until he can use the brush correctly. 

Massaging the gums is another important lesson 
for the patient to learn. This is done with the 
thumb and first finger, catching as high up on the 
gum as possible, and pulling down over the teeth 
gently at first, if the gums are tender, and vigor- 
ously as they become harder. "This will stimulate 
the circulation and make the gums hard and firm. 
It should be done regularly each day for from three 
to five minutes, beginning upon the posterior teeth 
and working towards the front. 

Dr. J. L. Kelley, of Chicago, Ill., U.S.A., has 
suggested the use of a roll of cotton, held in a 
suitable holder, for massaging the gums and rub- 
bing the teeth, cheeks, and palate. This cannot 
injure the teeth or soft tissues, and the cotton 
seems to remove debris left by the tooth-brush. 
It also removes all viscous materials, dead cells, 
and particles of food from the mucous membrane. 

I regard this as possibly the most important 
aid that we have in prophylactic treatment. The 
soft tissues in the mouth require more exercise 
than we give them in the mastication of the food 
prepared for our use in this day and time ; hence 
it becomes necessary to supply this requirement 
by artificial means. Rinsing the mouth with 
water immediately after meals is another efficient 
aid in keeping the mouth clean ; but the rinsing 
must be thoroughly done—that is, by making a 
bellows of the cheeks and gums and forcing the 
water through the interstices of the teeth with 
all the power possible. 

Dr. Frank Low claims to have obtained partial 
immunity to decay by the administration of 
tablets composed of one-half grain of sodium 
sulphonate and two grains of hydrastis, giving 
one tablet every day for twenty days, or longer 
if the saliva does not lose its ropy consistency. 
Under this treatment the saliva becomes more 
watery, and seemingly fewer plaques gather on 
the teeth. We may hope for more definite data 
as the result of these investigations. 

The use of the Dunlop vapour is also highly 
commended by some operators as being of great 
assistance both in discovering the first indications 
of trouble beneath the gum margin and in stimu- 
lating healthy granulations. 

The systemic condition of the patient should be 
considered in our endeavour to maintain the mouth 
in a state of health. Constipation, faulty meta- 
bolism, and intestinal toxæmia frequently cause an 
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inflamed condition of the gum tissue, and should 
be cared for in our preventive treatment. 

If we should undertake to report all of the 
theories offered, and investigations which have 
been and are being made along the line of pre- 
vention of the diseases of the mouth and its 
contained organs, this report would be too ex- 
tended to be of profit. 

Perhaps some of the suggestions contained in 
this report may not seem strictly scientific to our 
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research workers ; but we must face the truth. 
And the truth is that oral prophylaxis is at 
present the best means we have of keeping the 
mouth and the body as a whole in a healthy 
condition. Preventive work is undoubtedly better 
than repair work, and when the dental profession 
becomes thoroughly convinced of that fact their 
patients will be convinced. And then they will 
be willing—yes, glad—to pay fees that will enable 
the dentist to do the work thoroughly. 


REPORT ON 
PROPHYLACTIC TREATMENT AT DIFFERENT AGES 


By ALBIN LENHARDTSON, STOCKHOLM 


IN order properly to investigate the subject 
of ‘‘ prophylactic treatment at different ages," 
it is, I think, first of all necessary clearly to under- 
stand what important róles are played by heredity 
and enoironment as regards dental caries, for on 
these two factors depends the ætiology of caries. 
Here we are met by a number of hitherto unsolved 
problems. 

Most of us, probably, have had an opportunity 
of seeing children who have clearly inherited ab- 
normalities in the position or number of the teeth, 
for example, from one of their parents. I specially 
remember one case, that of a family, G., where a 
supernumerary |2 was characteristic. In other 
cases, again, the child has inherited large teeth 
from one of the parents and small jaws from the 
other. 

If these two factors—heredity and environ- 
ment—are normal and work in harmony with 
each other, the result will be powerful teeth and 
jaws, which, we know, is the case as a rule among 
uncivilized races. If these factors are abnormal, 
on the other hand the degeneration of the teeth 
will be hastened if they act in co-operation with 
each other; if they oppose each other, again, 
then there arise all the variations which are so 
common in our days. If heredity demands a 
full-sized tooth or jaw, the forces of environment, 
which especially find expression in the respective 
organs not being allowed full or sufficient scope 
for employment, can essentially modify the 
shape and size of the jaws. During infancy 
the hereditary forces govern the growth and 
development of the jaws to a very great extent, 
so that, as a rule, these organs are normally 
fashioned, and irregularities in the position of the 
deciduous teeth are rare. When the crowns of the 
permanent teeth are formed, on the other hand, the 
child has already got its deciduous teeth, and now 


it is that the forces of environment have an 
opportunity of exercising their influence. Now 
we know that every organ that is not employed 
in accordance with the rules of nature degenerates. 
The diet of civilized people at the present day 
renders it unnecessary to a great degree for the 
teeth to carry out their functions. I think it 
will not be denied that teeth have degenerated. 
That their poor condition contributes to the 
degeneration of the race is, on the other hand, 
a debatable point. The English Inter-Depart- 
mental Committee on Physical Degeneration de- 
fines its position in this question thus: ** Though 
it is not an indication of degeneration, it 
contributes to the causes that produce it by 
the poison that dental caries introduces in the 
system and the gastric troubles that follow 
therefrom." 

Diet. 'The diet of the mother ought, as a 
matter of course, to have great influence on the 
strueture of the deciduous teeth especially, the 
crowns of these teeth calcifying for the most part 
during the period of pregnancy. Dr. Hall illus- 
trates this very forcibly when he says that, 
just as the hen needs foods rich in lime in order 
to be able to form the shell of the egg, so does a 
mother need food rich in lime in order to aid 
the osseous and dental formations. The mother 
must be taught to observe a suitable diet during 
pregnancy, not least for the sake of the internal 
secretions. In this respect a great responsibility 
rests on the doctors. In special cases it will 
probably prove necessary for the mother to 
assimilate considerably more mineral salts than . 
is usually the case. "These salts, however, should 
be conveyed to the organism in the organic 
combinations in which they exist in the vegetable 
kingdom. 'The attempts that have been made 
to replace these salts found in the vegetable 
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kingdom by salts produced by chemical processes 
have not had very satisfactory results. Such a 
diet as the one proposed is, I imagine, of importance 
to the mother for her own sake too. 

If the calcification of the deciduous teeth 
depends to a great extent on the diet of the 
mother during pregnancy, then, on the other hand, 
the diet of the child during the first years of its 
existence probably determined the calcification 
of the crowns of the permanent teeth, which 
takes place at the period indicated. But how 
do matters stand with regard to this question, 
which is one of such great importance for the 
development of the whole race? Why, we are 
met by a distinct disharmony between our so 
highly prized civilization and the laws laid down 
by nature. The only food which is the rational 
one for the child during the first year of its life 
is the mother's milk, but, as we know, it is but 
a very small percentage of the mothers of Europe 
and North America of to-day who either can or 
will perform this, the first of all maternal duties. 
The reason of this is to be sought in our “ civiliza- 
tion," but to enter into a discussion of this matter, 
however interesting’ it may be, would carry me 
too far from the subject of this paper. 

With regard to the teeth, then, especially, 
we know, of course, that children who have not 
been nursed by their mothers suffer in an essen- 
tially greater degree from bad teeth than children 
who have been so nursed. Rose, supported by a 
wealth of statistical material, proves, too, that 
the frequency of caries in the case of children 
brought up at the breast is considerably lower 
than with children artificially nourished. This is 
quite natural, for the composition of the mineral 
salts in mother’s milk is quite different from that in 
cow’s milk. Bramsen therefore demands that, 
just as vaccination is compulsory, so should the 
State demand compulsory nursing of their children 
by all mothers who are not relieved of that duty 
by the doctor. But this is not all. He also 
demands that the mother shall be required to 
nurse her child as long as possible, and for at 
least one year. For each month that the child 


can receive nourishment from its mother it gains 


in power of resistance, not least as regards the 
matter of teething. If the mother is unable to do 
her duty, a healthy nurse should be procured. 
From the investigations that have been made 
during the last few years respecting the importance 
of the internal secretions for the organism, there 
may be deduced the importance of breast-nursing 
for the development of the teeth in this respect 
too. In the case of a mother who can nurse her 
own child this internal secretion, too, is normal. 
Consequently by means of the mother’s milk 
the child receives not only the necessary amount 
of mineral salts which are of such importance for 
the building up of the osseous and dental systems, 
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but it also obtains by means of the milk in ques- 
tion the hormones which are secreted from the 
mother’s endocrinal system, and which, to judge 
from all appearances, play an important part in the 
renewal of material in the system of the child at 
this age, the entire glandular system of the child 
being somewhat undeveloped. As the results 
obtained by investigations in this matter are of 
the greatest importance for dental science, I 
have thought it most suitable to give an account 
of them in a separate paper intended for this 
Congress. In this place I merely wish to point 
out that the organo-therapeutical method of 
treatment will probably occupy a prominent place 
in the future in many cases of abnormal renewal 
of material, structure, or growth of the teeth. 
That the extension of the period of nursing to 
twelve months or more is of the greatest importance 
from a prophylactic point of view is, I consider, 
incontestable. 

. In this connexion I wish to point out a serious 
danger occasioned by the use of the feeding-bottle. 
The shape of the ordinary artificial teat or dummy 
results in the child sucking the dummy too far 
into the cavity of the mouth, thereby creating a 
vacuum there. The muscles employed in masti- 
cation exercise a pressure on the facial bones, 
which at that age are exceedingly pliable. The 
result is a deformity of the maxillary dental arch, 
finding expression in a narrow, high palate and a 
protrusion of the frontal portion of the upper 
maxilla. The same result is caused by sucking 
thethumb. The connexion between adenoids and 
these contracted jaws is not yet clear. In the 
ease of children with abnormallv high palates 
adenoid growths can nearly aiways be observed 
in the nasopharynx, and, as a rule, of some 
great extent. Such children become *'mouth- 
breathers." The proportion of oxygen in the 
blood is lessened. "These conditions are still 
further aggravated by the irrational diet that 
the child receives when it has to change its food 
on the time for ‘‘ weaning” arriving. Many 
children, even when they have deciduous teeth, 
and, perhaps, have had them for some time, 
are fed almost exclusively on liquid or semi- 
liquid food, such as porridge, gruel-puddings, 
ete., to say nothing of soft bread thoroughly 
soaked in milk or coffee. The jaws, the muscles 
of mastication, and the teeth have little oppor- 
tunity of performing their work. And yet nature 
itself has clearly indicated the method to be 
adopted by the development of instinct in the 
child of a wish to gnaw some hard object. And 
not mothers alone, but doctors too, have been 
guilty of mistakes in this matter. Fearing to 
overtax the digestive organs of the children, 
doctors often prescribe a too-long-continued milk 
or meal diet. I consider, however, that in this 
case, too, hypercivilization comes into play 
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People did not coddle their children in olden times 
as they do now. Neither, I imagine, are uncivi- 
lized nations guilty of such a thing, and that in 
consequence of their sound instinct. Our efforts 
should be directed towards reforming the opinions 
of the doctors as regards the diet suitable for 
very young children. 

When the child has begun to get its deciduous 
teeth, some food that offers a certain resistance 
to them, such as toast, a biscuit, an apple, should 
form part of its daily diet. 'The result of the 
effort expended by the teeth, jaws, and muscles 
of mastication, when gnawingthese articles of food, 
would be that these organs would not only become 
more powerfully developed, but the development 
of the salivary glands would also be promoted—a 
matter of great importance. At about two and a 
half years of age, when the child has got its deci- 
duous molars, the consistence and the composition 
of the food ought to be such that not only is 
energetic mastication rendered necessary, but the 
teeth are saved as much as possible from carbo- 
hydrates sticking on them. Wallace, Pickerill, 
and others have, as is well known, shown to the 
full in their works the importance as regards the 
teeth of the róle played by the character of the 
food. Wallace summarizes his opinion on the 
matter as follows: ‘ The cause par excellence of 
the prevalence of caries at the present day is the 
elimination of the fibrous matter which accom- 
panies the carbohydrates in their natural state, 
and their presentation in a form which readily 
lodges and undergoes acid fermentation in the 
mouth." If thus the child learns to employ its 
deciduous teeth to gnaw to pieces or to masticate 
a comparatively fibrous, hard food, then in 
general there will not be so many admonitions 
required later on to masticate the food well. 
Natural instinct has already taught it the habit. 
Should dentition be considerably delayed, small 
doses of thyroid tablets can possibly be recom- 
mended with advantage. 

During the period of deciduous dentition it 
becomes still more necessary, perhaps, for the 
child to receive a food the consistency of which 
compels it to thorough mastication, whereby tbe 
renewal of material in the teeih and the jaws 
becomes livelier, this, in its turn, making the 
calcification richer, which, of course, has a favour- 
able influence on the character of the permanent 
teeth. And the development of the salivary 
glands is greatly influenced, too, by a powerful 
activity of the jaws. Foods consisting of carbo- 
hydrates in a too finely divided condition show 
a great tendency to stubbornly stick fast to the 
teeth, which is not the case with food of a more 
fibrous. and harder consistency. The following 
substances are injurious to the teeth: porridge, 
milk, soft wheaten bread, mashed potatoes, 
minced meat, puddings, confectionery, jams, 
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sweets, chocolate, and the like. Many of these 
act in combination as salivary depressants and, 
according to Pickerill, are of a high acid potential. 
Foods which, on the other hand, do not leave 
accumulations injurious to the teeth are: fish, 
ham, meat, game, raw fruit (especially apples, 
wild strawberries, gooseberries, dates, figs), 
vegetables (especially cabbage, salads, carrots), 
toast, and hard wholemeal bread, i.e. bread con- 
taining the bran, too. 

Suitable beverages are water and wine. 

The perfected methods of grinding corn em- 
ployed at the present day deprive the flour of the 
cellulose and mineral salts occurring in the husks, 
and leave only a superfine flour. In addition to 
the fact that the coarse, hard bread is an ideal 
nutrient food, it cleanses the teeth in an excellent 
manner, in consequence of the vigorous mastica- 
tion required. I convinced myself of this on a re- 
examination of the teeth of the school children in 
Stockholm. "Those children who had clean teeth 
either brushed them or, if they did not do so, the 
cleanness of the teeth was due to eating coarse, 
hard bread. 

As is well known, Pickerill has brought forward 
a new theory respecting dental caries. He sum- 
marizes his ideas as follows: ** Starches and sugars 
should on no aecount be eaten alone, but should 
in all cases be combined with a substance having 
a distinctly acid taste, or should be followed by 
such substances as have been shown to have an 
* alkaline potential,’ and the best of these are 
undoubtedly the natural organic acids found in 
fruits and vegetables." As far as regards the fruit 
diet his theory coincides in the main with that 
of Wallace. Revolutionary as Pickerill’s theory 
seems at first sight to be, I consider, however, 
that it is well worth serious consideration, as 
he brings forward very convincing evidence for 
its probable correctness. 

Children should, of course, be instructed not to 
wash down the food with water or any otter 
beverage, as this is harmful both to masticaticn 
and to digestion. They may be allowed to drink 
as much as they like before or after a meal, but 
not during its progress. Too cold or too warm 
food should also be avoided, for weak enamels 
can easily be injured by too great extremes of 
temperature. 

Habits. With the exception of dental caries, 
Colyer considers that the principal cause of a 
functionless mouth is mouth-breathing. He says: 
“Too much importance cannot be attached to 
the proper performance of nasal breathing, and 
if there be nasopharyngeal trouble present to 
cause intermittent mouth-breathing, the trouble 
must be removed. Unless a child regularly 
breathes through the nose it cannot have a healthy 
mouth." Even if Colyer somewhat exaggerates 
the injurious effects of mouth-breathing, I must, 
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from another point of view, confess that he is 
right in a very great degree. "The cause of mouth- 
breathing consists of the adenoid growths existing 
in the nasopharyngeal tract, which are often 
of great extent. These adenoids hinder in some 
degree the oxygenation of the blood, thereby 
rendering the internal secretions a matter of 
greater difficulty. As the structure of the teeth 
is dependent on these internal secretions, the 
adenoid growths contribute indirectly to caries. 
Some 70 per cent. of the primary-school children in 
Stockholm were found to be suffering from these 
adenoid growths, and 40 per cent. had to have them 
removed. 

Now, if children with obstructions in the naso- 
pharyngeal passages are often obliged to breathe 
through the mouth, there are, however, many 
others who do so only in consequence of a bad 
habit, the result of their never having been taught 
to breathe through the nose. Such children 
must be informed of the inconveniences attendant 
on this bad habit, and compelled to adopt nasal 
breathing. If, on the other hand, the mouth- 
breathing is the result of adenoid growths, these 
must be removed in good time. 

In this connexion another predisposing cause 
of dental caries should be pointed out, viz. 
irregularities in the position of the teeth. Wallace 
writes of this as follows: ‘“ While, according to 
Sidney Stokes, hypoplasia occurs in from 4, 6, to 7 
per cent. of the permanent teeth, such irregularity 
in the position of the teeth as can predispose to 
dental earies certainly exceeds 80 per cent. of 
the adults in our country, and, in a certain respect, 
a still greater percentage is probably predisposed 
as a result of this cause." The reason of this is 
to be looked for in the excellent hiding-places 
which occasion the fastening of the remains of 
food about the surfaces of the teeth. Specially 
dangerous are the irregularities which cause such 
accumulations to fasten between the teeth. Such 
irregularities in the position of the teeth should 
be attended to as soon as a child is of a suitable 
age. | 
The custom of giving a sucking child a “ baby 
comforter ” is highly reprehensible, for the reasons 
which have been adduced when speaking of the 
use of the dummy. It is far better, when the 
child begins to cut its deciduous teeth and wants 
something to gnaw, to give it a bone or a piece of 
hard bread. 

Some persons, both children and adults, have 
the bad habit of bolting their food. After a few 
careless, mild efforts at mastication the food is 
washed down with a mouthful of water or some 
other beverage. It cannot be too strongly 
brought home to laymen that such a habit is 
very injurious both to the masticating and the 
digestive organs, although this hardly needs to 
be pointed out. . 
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The habit prevalent among men belonging to 
the labouring classes of chewing tobacco causes 
an extensive inflammation of the gums and 
should be counteracted. 

The Responsibility of the Individual. In order to 
avoid dental caries the first thing required is pure 
blood of normal composition. Pure blood can only 
be obtained by the use of suitable food sufficiently 
oxygenated, masticated, digested, and assimilated. 
This eannot be had without the assistance of 
good teeth and unhindered breathing. It is 
therefore of great importance for the individual 
to pay special attention to the cavity of the mouth, 
to the pharynx, and, as I have before hinted, 
to the food. During infancy the child's mouth 
should be washed every day with some slightly 
antiseptie solution which is harmless to the 
human organism. This is best done by first 
wrapping some cotton-wool around the index- 
finger, which is then dipped in the solution. 
The milk remaining in the small depressions of the 
membrane can, otherwise, easily begin to ferment 
a little, and this again can cause derangements 
of the baby's sensitive digestive apparatus. A 
direct expression of the infection caused by a 
neglect of the oral cavity of small children is that 
characteristic infants' disease called the thrush. 

When the child has got its deciduous teeth it 
should be instructed to brush its teeth every day 
with a tooth-brush, which, however, must not be 
too large or too hard. This should be done 
preferably every morning and night, but if it is 
done only once a day it should, of course, be after 
the final meal. I think it quite unnecessary, 
however, to trouble my hearers with any further 
remarks on the subjects of the tooth-brush, the 
cleaning of the gullet and the tongue. One thing I 
wish to emphasize, however, and that is, that the 
person who has the charge of the child shall be 
instructed in the proper use of its tooth-brush, 
a duty which should be the care of the family 
doctor. At three years of age the child should 
be taken to the dentist, of which more will 
be said later on. The daily care of the mouth 
should, from the very earliest childhood, be one 
of our most fast-rooted habits, and this need 
meet with no difficulties if only the children are 
taught from the beginning to accustom themselves 
toit. At a more advanced age it may be found 
necessary to advocate the employment of a suit- 
ably composed tooth-powder or tooth-paste, if 
the teeth, in spite of diligent brushing, cannot 
be kept clean. With regard to antiseptics in 
general, opinions are divided. I think that here, 
as in general, the golden mean is best. A con- 
scientiously compounded antiseptie mouth-wash 
which is able to dissolve, even if only partially, 
the fatty constituents of the coatings of the teeth, 
ete., ought to possess, with daily use, its raison 
d'étre. Besides, it cannot be denied that the 
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cosmetic preparations for the teeth have, not 
unessentially, contributed to increase the interest 
of the general publie in mouth hygiene. 

Professor Michel, of Würzburg, has strongly 
advocated the employment of rhodan salts for the 
prevention of caries, but at present opinions are 
divided as to the suitability of the method. A 
colleague in Stockholm asserts, however, that he 
has experienced favourable results in some acute 
cases of caries. Rhodalzide is probably the best 
known of the rhodan preparations. 

During the transition period and adolescence 
serupulous attention must be paid daily to the 
teeth, and the dentist should be allowed to examine 
the mouth once or twice a year. | 

During adult life and old age the most careful 
hygiene of the mouth is of the first importance. 
Special attention should be devoted to this matter 
from the beginning of the fiftieth year, a period 
when certain persons begin to show a tendency to 
pyorrhcea alveolaris. Should a tooth be lost, 
it ought to be replaced as soon as possible by an 
artificial one. Michel and others have, as you 
all know, clearly pointed out the important 
röle played by artificial teeth in promoting 
digestion. 

The Dentists Responsibility. In consequence 
of the development our profession has undergone 
during the last few decades, the social responsi- 
bilities of the dentist have become considerably 
greater than they were. Formerly our profession 
was considered, and, I must confess, with a certain 
amount of reason, as purely a mechanical one ; 
nowadays, on the other hand, the work of the 
dentist is regarded by those interested in the 
social well-being of the people as of essential 
importance for the health of the nation. Great 
demands are made on our corps, and that with 
justice. Now, it is true, of course, that reforms 
crave time, and this is the case, too, in our pro- 
fession. I think I do not exaggerate when I say 
that there are many dentists who, even at the 
present day, have not awakened to a full sense 
of the responsibility of the corps with regard to the 
prophylaxis of the mouth. Nowadays the den- 
tist is not merely a member of a practical pro- 
fession ; he has been raised to a considerably 
higher social plane at the instant that people 
came to an insight of his importance for the public 
health. 

He is not only a dentist but also an education- 
ist. Itis true that the nation ought to be grateful 
to the dentist for the untiring work he performs 
in attending to the hygiene of the mouth in the 
case of a certain percentage of the population, 
but the principal thing is to educate the people 
to a sense of the necessity of reforming their 
methods of living. 

At the age of three the child should be placed in 
the charge of the dentist, so that the latter from 
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the very beginning may have the opportunity to 
follow the development of the teeth, remedy 
possible small defects, give advice, etc. Atthe age 
of six to seven even, itis, as we know, often too late 
to save the deciduous teeth. "The deciduous teeth 
which either cannot or ought not to be saved—and 
in this class I include all deciduous teeth with 
gangrenous pulps and periodontitis—should be 
extracted. The same remark applies to roots as 
well. This must be done, as it is absolutely 
necessary that the child's mouth shall be in a 
healthy condition during the time between the 
sixth and twelfth years, i.e. the school period— 
the period which is of such importance for the 
child's mental and physical development. So 
far, I think, we are all agreed. On the other hand, 
I do not think many of us will support Colyer's 
theory that all deciduous teeth should be imme- 
diately extracted in cases where the pulp is exposed 
or which have no antagonists. 'The weighing of 
children on whom such wholesale extraction has 
been performed speaks, it is true, in favour of this 
violent method, but Colyer's statistical material is 
all too little to allow us to draw any final con- 
clusions concerning his method. In every special 
case the dentist should use his judgment and 
then decide what treatment is best. But this, 
of course, makes it impossible for me to give a 
detailed account of every method of treatment. 

The Responsibility of the State and the Commune. 
In most civilized countries people have awakened . 
to a sense of the important róle the hygiene of 
the mouth plays in the matter of the health of the 
nation. In some countries more or less complete 
primary-school dental clinical surgeries have been 
established ; in others attention is paid to the 
teeth of the pupils in the secondary schools as 
well. In Sweden the matter has been performed 
thoroughly. At the request of the Riksdag the 
Government has appointed a commission for the 
purpose of “investigating and reporting on the 
best method of taking effective care of the teeth 
of school children." Such a step is, I think, the 
only really rational one for a systematic campaign 
against a disease that is so widely spread as dental 
earies. The country should be divided into 
districts, possibly corresponding to the various 
school districts, and in each such district there 
should be appointed a dentist who should have the 
charge of and responsibility for the teeth of the 
children in that district. The communes should 
have a State grant for the purpose of erecting 
school dental surgeries. A dentist should be 
included on the Medical or School Board as a 
specialist, and be made responsible for the organi- 
zation of the school dental system throughout 
the country. 

School Dental Surgeries. Since the entire move- 
ment for the public care of the mouth is of some- 
what recent date, we must not be surprised that 
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the idea has not made itself fully at home even 
among all dentists. It is therefore of great impor- 
tance at such an influential meeting as this to 
have certain leading principles brought forward 
and discussed by mouth hygienists who are inter- 
ested in the matter. The principles both of the 
methods of treatment and of the organization 
differ somewhat considerably. As regards the 
methods of treatment, I wish merely to emphasize 
the necessity of children's mouths being put into 
a healthy condition. Allthe teeth that cannot be 
filled and all roots must therefore be removed, 
with the exception, possibly, of some deciduous 
teeth, where caries in superficial or concave 
cavities can be advantageously arrested by rational 
treatment with nitrate of silver. 

As regards organization various principles have 
been proposed. The Mannheim System wishes 
school children to be treated privately by the 
dentist, with payment in accordance with a scale 
of fees fixed by the commune. The inconveniences 
of this system are, however, so very clear that I 
need not bring forward any arguments against 
it. The Duisberger system, which has found 
many adherents in Germany, proposes, as the 
most suitable way, the adoption of a system of 
payment by subscription for all children who are 
not without means. Then we have the question 
of centralization or decentralization in large 
towns. Then there are the questions of whether 
the treatment should be given during school hours 
or not, of the dentist’s fees and pension, etc. I 
have taken the liberty to bring forward some of 
these matters in a brief lecture at this meeting 
as a means of introducing a discussion, for I fancy 
every one will see the importance of an exchange 
of international opinion for the successful solution 
of questions of such great weight. 

But the school dental surgeries form only one 
link, even if it is the most important, in the care 
of the teeth of the whole nation. When the 
children leave school an opportunity must be 
afforded those of them who are without means 
of having their teeth examined and attended to 
each year. Dental surgeries should be established 
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for the working classes, and in this respect the 
firms of Messrs. Krupp, of Essen, and of the 
Aktiebolaget Separator, in Stockholm, have set 
very good examples. In the case of businesses 
that have not such large financial resources the 
question may be raised whether the workmen 
should not pay a small yearly subscription. 
Then, too, the question of the systematic organi- 
zation of the care of the military forces is one that 
must be solved in the immediate future. So must 
the problems of the care of the teeth in prisons, 
hospitals, sanatoria, training schools, and other 
similar establishments. It may be objected that 
it will be impossible to induce the authorities 
to carry out these proposed reforms. Well, 
I think that this will depend on ourselves alone. 
If we can bring forward facts to show that such a 
reform would mean a social-economic gain, then 
the greatest hindrance would, I consider, be re- 
moved, and the investigations carried out in 
America under the direction of Dr. Ebersole 
provide most excellent material in this respect. 
The Education of the People as regards the 
Prophylactic Treatment of the Mouth. Prophy- 
laxis proper, of course, lies in the prevention of 
dental caries. I have alreadv endeavoured in my 
paper to point out the ways that have the greatest 
probabilities of leading to this end. In this 
respect we dentists have before us an enormous 
field of instruction—in our practice, in the school 
dental surgeries, in conferences with the teachers 
and doctors, at public meetings, by means of 
popular essays, both in the daily Press and as 
Separate pamphlets, by lectures, applications to 
the authorities, the employment of the question 
as a subject of instruction at school, etc. Iam 
fully conscious how difficult it is to awaken public 
opinion and to induce people to alter their ways 
of living, but the very knowledge of this ought 
to spur us totheendeavour. “ Difficulties exist for 
the purpose of being overcome.” The Alpha and 
Omega of public mouth prophylaxis must be the 
reform of public opinion in this respect, otherwise 
I consider that the utility of the school dental 
surgeries becomes of subordinate importance. 
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DENTAL INSPECTION AND TREATMENT IN LONDON 
COUNTY COUNCIL SCHOOLS 


By C. EDWARD WALLIS, L.R.C.P., M.R.C.S., L.D.S. 


Tur work of school dental treatment for which 
the London County Council, as education 
authority for London, is responsible, is a portion 
of the Public Health administration of that 
body, and is presided over by Dr. W. H. Hamer, 
who has the title of School Medical Officer. 

As there are, in the London education area, 
some three-quarters of a million elementary school 
children between the ages of five and fifteen 
years, it becomes plain at once that the dental 
care of so vast a number is a stupendous task. 

'The plan, therefore, is to deal with the children 
aged six, seven, and eight, and to follow up 
these children by a system of reinspection and 
treatment throughout their school lives. 

Up to five years ago little had been done 
dentally for the elementary school children in 
London, though in the case of schools for the blind, 
deaf, and mentally deficient, and so forth, under 
the London County Council, systematie dental 
treatment has been provided for many years. 

In London an organized system of school dental 
inspection and treatment is in process of realiza- 
tion in which prevention and cure are being 
developed side by side. At the present time 
there are upwards of thirty-two part-time dentists 
engaged in inspecting and treating the teeth of 
elementary school children in London. 

The actual dental inspections take place in the 
schools themselves, about one hundred children 
having their teeth thoroughly inspected with a 
probe and mirror at each dental inspection 
session. The parents are not invited to be 
present at the actual inspections, as it was found 
that their presence much delayed the work, but 
instead they are invited to be present for the 
last half-hour of each dental inspection, during 
which the inspecting dentist gives a short address 
to the assembled parents on the importance of 
taking care of their children's teeth, with special 
emphasis on “ oral sepsis" as a cause of ill- 
health. A London County Council assistant 
organizer is present at these inspections, and 
thereupon gives out treatment vouchers and 
makes appointments for treatment at the nearest 
London County Council dental centre to which 
the school is allotted. 


At the present moment there are installed in 
the London County Council education area 
upwards of twenty dental treatment centres, or 
clinies as they are called elsewhere ; this number 
will be increased to thirty within the near future. 
Around each of these dental centres a circle is 
drawn in such a way as to include a school 
population aged six, seven, and eight, sufficient 
to keep the centre occupied throughout the 
school year. Though the specified ages are six, 
seven, and eight, children of other ages are 
received for treatment under special circum- 
stances and where time allows. 

A full-time centre—that is, one working ten 


half-days in each week—is calculated to provide 


for a minimum of 3080 new cases in each year, 
and a half-time centre provides for a minimum 
of 1540 fresh cases (not attendances) in each 
year. 

Dental Treatment. 'The general principle 
adopted is that each child's mouth shall be 
made absolutely healthy and free from sepsis. 
This involves the stopping of all teeth, whether 
temporary or permanent, that can be saved, and 
the extraction of such unhealthy teeth or roots 
as are beyond the scope of ordinary conservative 
treatment. No countenance is given to the 
mere extraction or stopping of an odd tooth 
here and there. If the mouth is not rendered 
healthy and free from sepsis the gain to the 
health of the child may be little or nothing. 

The object of the treatment in the dental 
centres may be summarized as “ saving every 
tooth that can be saved and extracting all septie 


or unhealthy teeth and roots that cannot be 


rendered healthy and free from sepsis." 


Who then provides these dental treatment . 


centres ? They are provided by local com- 


mittees of doctors, hospitals, and dispensaries, « 


willing to undertake the work. No special 
premises have been put up, but various suitable 
houses, dispensaries, etc., have been adapted for 
the purpose, in most cases with excellent results. 
Certain essentials are put before the committees 
ofthese proposed centres, and the accommodation 
provided is usually in accordance with these 
stipulations. d 
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How are these dental centres financed ? 

After the preliminary negotiations have taken 
place between the London County Council and 
the committee of a proposed centre, an agree- 
ment is drawn up in which the London County 
Council agrees to provide a sum not exceeding 
£50 for the general dental equipment, which 
remains the property of the Council. Over and 
above this, the London County Council pays a 
capitation fee of two shillings per head for each 
child treated, a minimum of 1540 children being 
guaranteed for each half-time centre. The work 
of each centre is co-ordinated, and, visited from 
time to time by a dental officer of the London 
County Council. 

Payment by Patients. In accordance with 
Act of Parliament some payment has to be made 
in respect of dental treatment by the parents ; 
the actual amount varies under different Educa- 
tion Authorities, but in London a full treatment 
costs one shilling, though this may be reduced 
in necessitous cases. The assessment is made 
by certain committees attached to each school, 
and the payments are collected by the London 
County Council school-attendance officers. 

In the majority of instances these dental treat- 
ment centres form but a portion of general 
“School Treatment Centres " established in the 
same way by committees of local medical men 
and approved and subsidized by the London 
County Council. The treatment at these centres 
is confined to the common diseases of the eyes, 
ears, and skin, besides which ringworm is treated 
by X-rays, and minor operations are undertaken 
for the removal of enlarged tonsils and adenoid 
growths. Before a child has his throat operated 
upon it is usually arranged that his mouth shall 
be made healthy by proper dental treatment. 

The Staff. Every dental centre in London 
save one is staffed by part-time dentists, practi- 
cally all of whom are engaged either in private 
dental practice or hold publie appointments else- 
where. The output of work of these part-time 
as compared with “ whole-time " dentists is, in 
my opinion, greater in quantity and frequently 
better in quality, owing to their experience of 
having to work against time, and also to their 
experience with children in their private work. 
My own impression is that the newly qualified 
dentist, fresh from the hospital, is not the best 
type of man for the work, and that if he happens 
to be an ambitious man he soon discovers that 
in England, at any rate, school dentistry will 
provide him with no adequate future. The 
result is that after a year or so he gives up his 
whole-time school-dentist post and does some- 
thing else, his place being taken by another 
junior dentist, just as his experience was making 
him a really valuable public servant. 
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A properly qualified anæsthetist attends each 
dental centre at regular intervals for the purpose 
of administering nitrous oxide or ethyl chloride 
for the cases considered by the dentist to require 
an anæsthetic. A fully trained hospital nurse is 
attached to each dental centre, and on anæsthetic 
days an extra nurse is provided also. 

Having now given a general account of the 
system of curative dental treatment that is 
being developed in the London County Council 
schools, I desire to say a word on such efforts 
as we are able to make in the direction of preven- 
tion of dental disease. 

First, as regards the school teachers ; dental 
hygiene lantern lectures are given from time to 
time to London County Council school teachers, 
but unfortunately up to now dental hygiene 
instruction does not form a portion of the cur- 
riculum of teachers? training colleges, as I think 
should be the case. In spite, however, of this 
omission the teachers are fully alive to the 
subject of dental hygiene, and render the utmost 
assistance in developing the interest of both 
parents and children in the care of the teeth. 
Every facility is provided for a proper provision 
of suitable tooth-brushes at 2d. each, and at 
a large number of schools ** tooth-brush clubs," 
so-called, have been instituted, through which 
the children can obtain precipitated chalk and 
tooth-brushes by halfpenny or farthing instal- 
ments. So popular are these “ tooth-brush 
clubs" among the children that it is not in- 
frequent for the children to purchase tooth- 
brushes in this way and present them to their 
parents as birthday or Christmas presents. 

When the children, accompanied by their 
parents or other responsible persons, attend the 
clinics for treatment, a ‘ Dental Hygiene Card ” 
is given them to take home and put on the 
kitchen mantelpiece, telling them exaetly what 
to do to keep their teeth in health. Besides this, 
a special lantern lecture is given to the London 
teachers on the care of the teeth, advantages of 
school dental treatment, and so forth. It will 
thus be seen that the subject is approached from 
as many points of view as possible—namely, by 
way of the parents, the teachers, and the children 
themselves. 

All the arrangements for school dental treat- 
ment in London and elsewhere have to be 
approved by the Board of Education, and in 
this respect we are specially fortunate in having 
in Sir George Newman an official thoroughly 
alive to the importance of dental treatment for 
our publie elementary school population. 


Mr. J. C. STOREY said they were just establish- 
ing in his own city a general clinic, where four 
doctors and a full-time dentist were to do the 
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work, and a question had occurred as to how 
the dentist should work, whether he should be 
under the superintendent or the senior medical 
officer. 

Dr. GEORGE CUNNINGHAM said there were 
uniform regulations by the Board of Education 
applying to the whole country. 

Mr. Warnis said all the dental and medical 
administration in London was in the hands 
of the School Medical Officer, Dr. Hamer. 
The medical work was supervised by the 
Medical Department of the County Council, and 
he himself had the duty of generally supervis- 
ing the dental arrangements in the centres. 
Mostly his suggestions were accepted, but there 
was a possibility of their being vetoed. He was 
in effeet dental advisor to the Public Health 
Department. He was exceedingly well supported 
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at the Board of Education by Sir George Newman. 
When the clinies were started it was thought 
the parents would refuse to bring their children, 
but a general crusade was carried out in the 1 
area around each clinic, and the parents soon ` 
took an interest in what was going on. Nowadays « 
not only did they bring the children who ought 
to come, but they brought their other children 
as well. The length of session was generally . 
about two and a half hours, but sometimes ran to © 
three hours. The whole-time dentist attended 
two sessions, or five hours altogether. 


Mr. GEorGE Tuomson exhibited a series of 
slides illustrating clinies at Lewisham, Battersea, 
Camden Town, and Somers Town, and also 
slides which were being used in England for the 
purpose of publie lectures. 


REPORT ON 
DENTAL TREATMENT AT AN ENGLISH PUBLIC SCHOOL 


By A. DINNIS, L.R.C.P., M.R.C.S., L.D.S. 


HAILEYBURY COLLEGE was one of the first of 
our public schools to recognize the importance 
of dental work, and to appoint a Dental Surgeon. 
Possibly the large numbers sent therefrom to the 
Services, for which a certain standard of dental 
efficiency is imperative, may have helped to call 
attention to this need. 

Dental work is carried on in the medical 
department buildings, or “ Sick House." In 
addition to the room I use, which has a pump 
chair, there is a large room adjoining, where 
boys can wait. In the latter the tedium of 
waiting can be beguiled by games. This associa- 
tion with the medical department has advantages, 
as the staff facilitate work in many ways. They 
relieve pain on non-dental days by temporary 
measures. On dental days, a list of appoint- 
ments sent to the porter procures the attendance 
of boys at suitable times. 

During term-time I visit the college on two 
mornings weekly, and stay from 9.30 to about 
1.80. On the same days, when the pressure of 
work makes it desirable, I continue in the after- 
noon. The time available for operative work is 
diminished by the inspection of new entries at 
the commencement, and by the school examina- 
tions at the close, of the term. 

Before seeing those with whom I have appoint- 
ments, I attend to fresh cases, treat pain, and 
arrange times for further work. When making 


appointments it is, of course, desirable to interfere 
with class work as little as possible, such as by 
seeing those in the higher forms outside school 
hours. 

For many years all the new entries have been 
examined; and charts record in each case the 
state of the mouth. The charts used have the 
international notation and were used by Mr. 
Spokes, my predecessor. Hereon are indicated 
the teeth present, caries, fillings already inserted, 
and irregularity or any other condition worthy 
of note, with the age at the time of examina- 
tion. 

The immediate practical result of the examina- 
tion is, that a report is sent to the parents of 
each new entry, indicating the general condition 
of his mouth, and calling attention to the work 
needed. With the concurrence of the parents 
I do the necessary work, and also attend to other 
boys, who come either regularly or as special 
need demands. 

The question arises, "Are the teeth of the 
coming generation improving or otherwise ? ” 
This class of the community can profit by 
modern teaching as to the care of the teeth and 
diet. I think these records of the teeth of 
public-school boys, carefully made as they are 
and extending over many years, should throw 
light on the subject. 


In the last two years, I have examined the 
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teeth of 264 new entries. It will be instructive 
to compare the result with that of similar 
statistics obtained by Mr. Spokes, from 1895 
onwards, for nine years in all. Itake the figures 
from a paper read by him at the International 
School Hygiene Congress at Nürnberg. 

I shall not weary you with statistics. My 
figures do not give the slightest support to those 
who hold pessimistic views as to the deterioration 
of the teeth, but suggest, on the contrary, that 
improvement is taking place as regards suscepti- 
bility to caries or in the care taken of the teeth. 

A greater number now join the school with 
naturally sound dentitions—5:3 per cent. as 
compared with 3 per cent. in Mr. Spokes's inspec- 
tions. The number joining with dentitions made 
artificially sound by fillings and extractions is 
now 19:3 per cent. as compared with 18 per cent. 
in the earlier series. In mouths requiring treat- 
ment, the average number of teeth needing this 
has fallen from above 3-0 to 2-7, in the case of 
each unsound dentition. 

Attention may be called to just one other 
point in this comparison. The age needing the 
greatest number of teeth treated has changed. 
Mr. Spokes found that the older the boy the 
greater was the number of teeth needing treat- 
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ment; my more recent figures show the reverse. 
I find now that boys between twelve and thirteen 
have 3 teeth needing treatment; those between 
thirteen and fourteen have 2:5 teeth needing 
treatment; and those between fourteen and 
fifteen have 1:5 teeth needing treatment. 

The numbers fall thus, as we pass from the 
younger to the older boys—3-0, 2:5, 1:5 ; whereas 
formerly they rose— 2-1, 2-2, 3-0. 

I am much indebted to Mr. Spokes for access 
to his charts and statistics. 

In conclusion, I may refer to the special cha- 
racter of the dental work done at the college as 
compared with private practice. Extractions 
are almost invariably performed under nitrous 
oxide anæsthesia. In the matter of fillings, a 
particularly large number of teeth require root 
treatment. As might be expected, the amount 
of orthodontie work is comparatively large; 
since two-thirds of the year is spent at school, 
the constant attention needed for this class of 
work can be best given then. 

I find dental work at a publie school very 
pleasant, especially as the staff realize the 
importance of dental work and further it in 
every way needed, while the public-school boy 
makes an excellent patient. 


PAPER ON 
PUBLIC DENTAL HYGIENE IN NORWAY 


By JOHN NILSEN 


AS secretary of the Norwegian Association for the 
Prevention of Diseases of the Teeth, I have been 
requested by the President of the National Com- 
mittee for Norway, Dental Surgeon O. Smith- 
Housken, to deal with the above subject, and I 
propose in the first place to set forth some details 
regarding the work of the association during the 
past year. 

The association has reason to rejoice at the 
inereased support and sympathy it has received 
both from private individuals and from the 
authorities. Besides the fact that it enjoys the 
benefit of a grant from the State, regarding the 
disposition of which a yearly report is required, 
it must be remembered that, in order to come 
into direct contact with the grant-giving authori- 
ties, the association by its statutes gives the 
latter the opportunity of becoming members of 


the association and of sending representatives 
to the annual meeting. I cannot omit to point 
out how important this relationship has been, 
and will continue to be in the future, for the 
work of the association. "Thus, for example, 
at the meeting in 1913 the communal representa- 
tives declared that the communes fully realized 
the importance of the dental clinies for schools, 
and were ready to make grants for their establish- 
ment, but lacked the necessary insight into the 
working of the system. This induced the associa- 
tion to prepare and print a little pamphlet 
entitled ** Public Arrangements for the Treatment 
of School Children's Teeth—A Guide for Com- 
munes and School Managers." 

For the rural communes the matter presented 
special difficulties. "The great distances between 
the school districts rendered it impossible to set 
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up permanent clinies, and it was necessary to 
have recourse to the establishment of travelling 
clinies, or, possibly still better, to make arrange- 
ments with private dental practitioners, so that 
the dentist used his own instruments, while the 
treatment took place at the school in a room 
specially equipped for the purpose, which the 
dentist was allowed to use for his private practice 
outside the time for treatment of school children. 
In this way the adult population of the district 
got the opportunity of having their teeth treated 
without having to undertake long journeys. 

As this form of clinie had not previously 
existed, I have, at the request of the managing 
committee, designed an equipment for a travelling 
dental clinic for schools, and for that purpose 
have constructed a collapsible stand and press, 
as well as a case in which the different parts of 
the equipment can be easily and safely packed, 
so that they may not be damaged in transit. 
The case measures about 100 x 60 x 50 em. 
The whole equipment costs 1000 kroner, and is 
for sale through A/S Norsk Dental Depot, 
Christiania. It is intended to construct a 
similar case for the laboratory in order to facili- 
tate the dentist’s contemporaneous private 
practice. 

Among other pamphlets published this year 
by the association may be mentioned : Captain 
Bjarne Arentz’s ““ Caries of the Teeth in the 
Recruiting Age: Investigations Instituted by 
the Military Medical Society,” which is based 
upon the results of examination of 8512 recruits 
in five brigades; also, Dental Surgeon Johan 
Rygge's treatise, “ Diseases of the Teeth in 
Mediæval Norway, and a Comparison of the 
Dietary of that Period with that of the Present 
Time." 

In manuscript we have a survey of what 
Norway has hitherto done for the prevention of 
diseases of the teeth (written by the secretary). 
Moreover, we have our special publication for 
the jubilee year, containing information regarding 
the expenses of fitting up and working the clinies 
at present existing, which is intended to be a 
guide for communes in making grants for this 
purpose. 

For instructive purposes the association has 
had prepared a wall-chart, ** Sound and Diseased 
Teeth," for use in the schools. All the original 
drawings have been executed by me. In con- 
nexion with this we have a small textbook 
by the president of the association, Professor 
Sophus Torup, and the second secretary, Dental 
Surgeon O. Kroto. The association is likewise 
making use of the cinematograph as a means of 
instruction, and has secured the American film 
* Toothache,” with translated text, and has 
introduced scenes from the Christiania dental clinic 
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for schools, arranged by the second vice-president, 
Dental Surgeon Smith-Housken. This film is 
being displayed at the Norwegian Centenary 
Exhibition, and is attracting much attention to 
this original method of arousing interest in the 
care of the teeth. 

At the instance of the association, examination 
of the teeth of school children has been under- 
taken by the dental clinies for schools in Chris- 
tiania and Trondhjem for the compilation of 
comparative statistics. In both clinies there 
have been examined 250 children of the fourth 
class, who had been treated in the clinie from the 
time they were in the first class, and 250 children 
who had not received treatment. The statisties 
compiled on the basis of this examination show 
clearly the contrast between the teeth of the 
children who have been treated and those who 
have not. | 

Graphie charts showing the results of these 
investigations and of the above-mentioned ex- 
amination of teeth in the Army, as well as the 
investigations of the Norwegian Dental Associa- 
tion in 1902, have been displayed by the associa- 
tion at the Norwegian Centenary Exhibition, 
together with the above-named travelling dental 
clinie for schools, school charts, and pictures from 
the school clinies already established. 

In this connexion it may also be mentioned 
that the results of the examination of teeth in 
the Army occasioned the Chief of the Army 
Medical Service, Colonel Daae (first vice-president 
of this association), to address a letter to all the 
medical officers of brigade, requesting them to 
have attention directed to the state of the teeth 
of the recruits on enrolment, to urge the men 
to take good care of the mouth and teeth, and 
to give them instruction regarding the dietary 
most conducive to the preservation of the teeth. 
To this end application has been made to the 
medical corps in order to secure that dentists 
who are serving in the ambulance corps shall 
give assistance to the divisional medical officers. , 

Among the communal institutions for free 
treatment of school children's teeth may be 
mentioned the following : 


In Christiania there are two dental clinies for 
schools in operation at the present time ; a third 
will be opened in the autumn, and the grant for 


the fourth and last clinic is expected to be made 
next year. In the urban communes Trondhjem, 
Drammen, Honefos, Stavanger, Bergen, Sarps- 
borg, and Haugesund, as well as the rural com- 
mune Stromsgodset, there are clinics in operation. 
The towns Lillehammer and Skien, as well as 
the rural communes Aker, Aasnes, and Modum 
have made arrangements with private dental prae- 
titioners. Tromso, Narvik, Notodden, Aamodt, 
Stange, Nedre Eker, Askim, and Hurum have 
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granted money for dental treatment. Altogether 
twenty-two communes have made grants for 
free dental treatment for the children in the 
elementary schools. In Bergen the children in 
private schools are also admitted to treatment 
in the clinics. Several communes have granted 
money for examination of the children’s teeth. 

Among the State institutions, Torshaug School 
for Mentally Deficient Children, and Gaustad 
Lunatic Asylum, near Christiania, give free dental 
treatment to the inmates. 

As regards private individuals, the great land- 
owner Löwenskjold has established a fund which 
provides, amongst other things, for free dental 
treatment for the employees of the estate. This 
treatment is given by private practitioners. 

A number of communes have appointed com- 
mittees to discuss the question, and, from the 
knowledge I have of the general feeling in this 
country, it may be confidently expected that 
this important matter will make rapid pro- 
gress. 

It may perhaps be of interest to learn that 
dental treatment has to a certain extent been 
included in the system of publie insurance against 
illness. According to the Insurance Acts the 
members of a sick-club have hitherto been only 
entitled to have teeth extracted in cases of 
toothache at the charge of the club fund. At 
the same time the individual clubs have been 
empowered by the laws to extend that benefit 
so as to include preservative treatment. The 
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question is also under consideration at present 
in several clubs. Meanwhile Parliament has 
taken up the question of a revision of the Insur- 
ance Acts, and, in the first discussion on the 
subject, has been asked to agree to an extension 
of the law regarding dental treatment, so that 
a member can have the sum hitherto allowed 
for extractions applied to defray the cost of pre- 
servative treatment. 

The Norwegian Dental Association has 
addressed a communication to Parliament 
advising that, as the sum involved is so in- 
significant, dental treatment should be altogether 
left out of the insurance law, seeing that the 
money allowed for that purpose merely repre- 
sents a premium on extractions, and the con- 
templated extension would not produce any 
appreciable improvement in the state of affairs. 
As a set-off, the Dental Association has ad- 
vised Parliament to apply the sum allowed to 
assist in the establishment of communal dental 
clinies for schools. In giving its reasons for this 
advice the association pointed out that the 
district sick-clubs cannot be in a position to 
afford their members a thoroughgoing preserva- 
tive dental treatment until the youthful part of 
the population has been thoroughly dealt with 
in the dental clinics for school ‘children. 

I have ventured to give these particulars in 
some detail, as the fundamental ideas might 
possibly be of interest in a discussion of the 
subject. 


PAPER ON 
THE BRITISH NAVAL DENTAL SERVICE 


By EDWARD E. FLETCHER, L.D.S. Exc. 


CIVILIAN DENTAL SURGEON, R.N. 


To me has fallen the honour of presenting a 
few remarks concerning the British Naval 
. Dental Service, and this has only been made 
possible by the very ready assistance I have 
received from my colleagues and other gentlemen 
who have been connected with the service at 
one time or another. To these I am greatly 
indebted, and desire to express my appreciation 
and sincere thanks. 

I do not think it would prove amiss to open 
my remarks by harking back to the early days 
of this particular service, to note its beginnings, 
and to see the progress that has been made up 
to the present day. 

It was in 1892 that Staff Surgeon Canton, R.N., 


commenced the naval dental work at Haslar 
Hospital, he being succeeded in due course by 
Staff Surgeon Weightman, R.N., and he again 
by Staff Surgeon Capps, R.N.—the present Fleet 
Surgeon of Haulbowline Hospital—who served 
in the capacity of dental surgeon from 1899 to 
1904. These gentlemen must have had a very 
busy time, attending as they did to the boys in 
the forenoons, and the men of the ships, barracks, 
and marine depots in the afternoons. The work 
they performed must have gone far to prove the 
advisability—or shall I say necessity ?—of dental 
surgeons being engaged, for in the year 1904 the 
first civilian dental surgeons were appointed for 
treating the many naval ratings, the service 
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spreading to the other ports, and the number 
gradually inereasing to contend with the ever- 
increasing amount of work, until at the present 
day there are twenty-three civilian dental 
surgeons holding appointments under the Admi- 
ralty, and devoting their whole time and pro- 
fessional skill to the treatment of naval officers, 
men, and boys. 

The dental surgeons are required to devote 
not less than thirty-three hours per week to duty, 
and are allowed, subject to the convenience of 
the Service, twenty-eight days' leave on full pay, 
and a reasonable allowance of sick leave in case 
of necessity each year; they are, in so far as the 
work is concerned, under the direction of the 
senior medical officer of the establishment to 
which they are appointed, through whom all 
offieial communications are directed, and to 
whom all important questions bearing upon the 
work are submitted for decision. 

Until quite recently, these appointments were 
held from year to year, but now they are held 
during the pleasure of the Lords of the Admiralty, 
determinable on either side by one month's 
written notice, or subject to immediate dismissal 
in the event of misconduct. 

The surgeries, which are situated where they 
can be most conveniently reached by the patients, 
are generally well equipped, care being taken to 
ensure reasonable light, ete. Each room is 
fitted with the usual unupholstered hospital- 
pattern pump chair, electric engine, electric or 
gas sterilizer, saliva ejector, and other necessary 
furnishings, consideration being paid to the 
particular class of work and patient dealt with. 
Everything necessary in the way of stores is 
supplied, a half-yearly demand for instruments 
required to replace those broken or worn out, 
and for a sufficient supply of filling materials to 
last for the ensuing six months being sent to the 
Admiralty, where it is carefully perused, and, if 
thought excessive, reduced to what is considered 
a normal allowance ; generally speaking the de- 
mands are approved, since each dental surgeon 
is enjoined to exercise due economy, and conse- 
quently asks only for that which is essential. 

Each dental surgeon has the assistance of 
either a sick-berth rating or a marine, whose 
duty it is to see that the rooms are kept in a 
scrupulously clean condition, that all instruments 
are sterilized after use, and to do such other 
work as he may be directed. 

Books are kept for recording all operations 
performed, and a quarterly return is forwarded 
on a printed form to the Admiralty, generally 
separate returns from each dental surgeon, but 
where more than one dental surgeon is engaged 
at one establishment on precisely similar work, 
one return only is forwarded, embracing the 
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work of the whole establishment. The returns 
necessarily vary somewhat considerably, as, of 
course, the exigencies of the Service cause inter- 
ruptions for the treatment of casual patients, 
examination of candidates for entry and of drafts 
of men for foreign service, clerical work, etc. ; 
certain dental surgeons attend to these duties, 
others being free of them, and thereby able to 
go straight ahead with operative work. Since 
no useful object would be gained in presenting 
actual figures from the various establishments, 
I have purposely refrained from giving any. 

The Naval Dental Service may for the sake of 
description be divided into two parts, viz.: 

(1) That dealing with the training estab- 
lishments ; 
(2) That dealing with all other naval men ; 
and they will be dealt with in this order. 

(1) At present there are nine dental surgeons 
engaged in attending to the boys and youths 
undergoing training at the various training 
establishments, two being engaged at Shotley. 
Naval Barracks, two in H.M.S. Impregnable, two 
in H.M.S. Powerful, one at the Youths' Training 
Establishment at the Royal Naval Barracks at 
Devonport, one at the Marine Barracks at Deal, 
and one at Eastney Royal Marine Infirmary. 
These dental surgeons devote their whole time 
to this particular work, except in the case of 
one of the dental surgeons to H.M.S. Impreg- 
nable, who devotes one half-day each week to 
duty at the Royal Naval Hospital, Plymouth, 
for the treatment of staff and patients. The 
dental surgeon at Deal attends to recruits for 
the Royal Marine Light Infantry, and at Eastney 
the duties are to treat recruits for the Royal 
Marine Artillery and the Royal Naval College 
of Music. 

The regulations governing the entry of boys 
and youths into the training establishments are 
definitely laid down in Admiralty Instructions 
to Recruiting Officers, and are as follows : 

Boys between the age of 154 and 162 years, 
and youths between 163 and 18 years of age, 
are accepted to train for the seamen and marine 
branches of the Service, provided they reach the 
physical and educational standard of efficieney | 
required. The medical examination is fairly 
rigorous, and each accepted candidate must pass 
the following dental standard : 

A boy or youth is not accepted if he has no 
sound or reparable opposing molars on each side, 
unless, as sometimes happens, he should have 
sound opposing molars on one side only, and 
sound opposing premolars on the other side, the 
remaining teeth being in satisfactory condition, 
and his general physique good. 

Credit is given for unerupted teeth, which are 
not considered as deficient, but at the same time 
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are not counted as sound opposing molars when 
all other opposing molars on the same side are 
defective or deficient. All new entries sign a 
form expressing willingness to receive, after 
entry, such treatment as may be considered 
necessary. This clause gives the dental surgeon 
some considerable assistance in overcoming the 
somewhat natural reluctance of the boy to submit 
to treatment. 

After entry, the boys are grouped into classes, 
each class under an instructor, part of whose 
duty it is to see that every boy in his class 
musters in the morning with tooth-brush, powder, 
and mug, and that each individual cleans his 
teeth. It might here be mentioned that for 
various Service reasons it is found impracticable 
for this routine to be carried out immediately 
before turning in at night, but many of the boys, 
especially those of the higher educational order, 
follow out the dental surgeon's advice and make 
a practice of cleaning the teeth voluntarily at 
night as well as morning. 

Within a few days of entry, all the boys are 
examined by the dental surgeon, who makes 
accurate note in a special book of the dental 
condition of each patient, particularly marking 
those teeth which have been passed as reparable, 
but which, if not treated almost immediately, 
will soon be irreparable. This ensures their not 
being lost, as they receive attention as soon as 
possible. Extractions are usually first completed, 
being performed mainly under nitrous oxide or 
local anæsthesia, then those cases requiring im- 
mediate conservative work are sent for, and the 
most urgent work attended to, after which the 
class is worked through in order; every effort 
is made to get the boys fit during their stay 
in the training establishment, but with the 
number of entries each week it is not always 
possible to keep pace with the work, and, since 
it is primarily important that drafts leaving the 
harbour training establishments should be ren- 
dered as fit as possible, the new entries have 
frequently got fairly well advanced in their 
classes before they have received much attention. 

Just before a draft of boys is sent from the 
training establishments, the instructional classes 
having been successfully passed, they are again 
dentally examined, and any defects made good 
as far as time will permit. Should any have to 
leave prior to completion of dental work, a 
reference sheet is sent to the ship they are joining 
stating the fact, and the medical officer of the 
ship endeavours to arrange for their treatment 
by one of the dental surgeons borne for general 
duties at the earliest possible convenience, but 
comparatively few boys who have left the 
harbour training establishment incompletely 
treated receive subsequent treatment until their 
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period of service in the training squadron is at 
an end and they have been rated ‘ men." In 
this way it is hoped eventually to reduce dental 
disease and concomitant illnesses to a minimum 
in this particular branch of the Service. 

(2) The section of the Naval Dental Service 
dealing with all patients other than those of the 
training establishments comprises treatment at 
naval hospitals and at naval barracks. For 
these particular duties, fourteen dental surgeons 
are engaged, and they treat all officers and men, 
including all new entries for men ratings. Two 
of these dental surgeons are exclusively engaged 
for hospital duties, one being appointed to Haslar 
Hospital and one to Chatham Hospital. One 
dental surgeon is appointed to the Home Fleet 
and Portland Hospital. Four dental surgeons 
are appointed for duties at the Royal Naval 
Barracks at Portsmouth, three at the Royal 
Naval Barracks at Chatham, and four at the 
Royal Naval Barracks at Devonport. 

The working routine at these establishments, 
although not very dissimilar, is still not exactly 
the same, each one adopting a routine best 
fitting in with local conditions and the particular 
duties at each. I will venture a few remarks 
concerning each establishment, taking the hos- 
pitals first, then the barracks, and then deal 
with the general affairs common to all. 

At Haslar Hospital the dental surgeon follows 
a fixed routine, devoting certain hours during 
each week to each particular class of work. On 
three mornings of each week provision is made 
for general anæsthetic cases, of which there is 
a fair number, since all those cases in the port 
requiring an anæsthetic of a more lasting nature 
than nitrous oxide are sent to the naval hospital, 
and prepared in precisely the same way as for 
any major operation. Two afternoons each week 
are reserved for the treatment of syphilities, a 
separate set of instruments being reserved for 
this work; two half-days each week for the 
treatment of officers, and so on, all spare moments 
being occupied with other operative work. It 
may be of interest to state that pyorrhcea treat- 
ment by autogenous vaccine is carried out by 
the dental surgeon at present at Haslar, and the 
author is informed that the majority of cases 
have been cured without loss of any teeth, and 
in certain cases only it has been necessary to 
resort to extraction of one or two teeth. 

In addition to operative dentistry, this dental 
surgeon also has. certain days and hours fixed 
for lectures and demonstrations on the more 
important points of dental surgery to the newly 
appointed acting surgeons—the futur medical 
offieers of the Navy. The primary object of 
these lectures and demonstrations is to assist 
medical officers to undertake such dental opera- 
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tions as may, at times, be immediately neces- 
sary when at sea. Every ship with accommoda- 
tion for a medical officer has a case of dental 
instruments, filling materials, and drugs. 

At Chatham Hospital a definite routine is not 
found so efficient, except in so far as general 
anæsthetic work is concerned. Here, the dental 
surgeon fixes appointments whenever possible, 
and those patients—members of the staff—who 
cannot be certain of being free at any particular 
time, are treated at any time that can be con- 
veniently arranged. 

The dental surgeon at Portland is appointed 
for duties with the Home Fleet and at Portland 
Hospital. He attends to hospital patients and 
staff, and in addition patients from the ships 
in harbour. No definite routine can with advan- 
tage be adopted, but appointments are fixed 
whenever possible. 'This dental surgeon also 
goes to sea with the fleet at certain times, taking 
with him the necessary instruments, etc., from 
his hospital surgery. 

At the Royal Naval Barracks, Portsmouth, 
the four dental surgeons arrange certain days 
and hours for the treatment of men of certain 
ships and the barracks, and definite times for 
the treatment of officers. The two most recently 
appointed dental surgeons devote the major part 
of their time to the treatment of new entries. 
The senior dental surgeons deal with all matters 
requiring experience of naval matters, such as 
clerical duties, examination of doubtful candidates 
for entry, drafts for foreign service, and demands 
for and care of stores, ete. Whenever one of the 
dental surgeons is not fully engaged with his own 
particular duties, he assists those who are busy. 
Casual cases are treated at any time, and volun- 
teers for treatment are seen and appointments 
fixed for their treatment. 

At Chatham Royal Naval Barracks the two 
senior dental surgeons treat all cases from the 
barracks and ships, and the most recently 
appointed dental surgeon devotes his whole 
time to the treatment of the new entries. Here 
again, as at Portsmouth, the particular duties 
are performed by the senior dental surgeon, and 
any spare time is occupied by assisting one 
another. 

At Devonport Royal Naval Barracks the 
arrangement is very similar; but since the 
dental surgeons are not at present working under 
one roof, it is, at times, diffieult to arrange the 
work so that all are kept equally busy. In the 
near future a building will be erected in which 
the four dental surgeons will be accommodated, 
and it is hoped that then the work will be more 
evenly divided, and each will be able to assist 
the others in disposing of surplus patients. 

At the present time the senior dental surgeon 
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treats officers and men of the barracks, those 
officers who have previously been under his care, 
officers and staff of the Royal Naval Engineering 
College, the special duties as at the other ports, 
and also lectures to all new entries on “ Oral 
Hygiene." The second dental surgeon attends 
to officers and men of sea-going ships, and the 
boy artificers receiving instructions at their train- 
ing establishments. The third dental surgeon 
treats all new entry stokers after they have 
received instructions as to the care of the teeth 
and mouth, and he endeavours to render dentally 
efficient all who have joined during the preceding 
week, so that dental treatment shall not interfere 
with their education in the duties they will have 
to perform as stokers in His Majesty's Navy. The 
fourth dental surgeon attends to all the new 
entry miscellaneous ratings, and endeavours, as 
in the case of the dental surgeon attending to 
the new entry stokers, to render as many as 
possible “ fit ” during their first week. At times 
the number of new entries requiring treatment 
is too great for them all to be completed, but 
as much as possible is done for them, and they 
are advised to present themselves again when 
their instructional classes are finished. When 
any of the dental surgeons are not fully engaged, 
application is made to the senior dental surgeon, 
who endeavours to arrange for patients to be 
sent for treatment. 

At all naval barracks recruits are received, and 
the regulations governing the acceptance of 
candidates for the men ratings are as follows : 

Seven teeth defective or deficient in persons 
under seventeen years of age on the day of entry, 
ten defective or deficient teeth in persons above 
the age of seventeen, provided none of them can 
be rendered serviceable by dental repair, are to 
be considered generally as disqualifying a candi- 
date ; but both classes of persons should possess 
some sound opposing molars and incisors on both 
sides. 

This regulation is intended as a general guide, 
and certain discretionary power. rests with the 
examining medical officer, it not being too rigidly 
adhered to if the remaining teeth are in good 
condition, or can be made so, and are likely to 
remain serviceable for the proposed period of 
service, provided the candidates’ general physical 
and intellectual condition is good. Credit is 
given for unerupted teeth exactly in the same 
way as for boys and youths. 

Considerable care is taken in examining the 
teeth of each candidate, their condition is recog- 
nized as of great importance, and in the event 
of the examining medical officer being in doubt, 
the candidate is forwarded to the dental surgeon 
for his opinion as to the possibilities of the candi- 
date being rendered dentally efficient. Artificial 
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teeth are accepted in the case of certain ratings, 
e.g. artisans and artificers, but only when the 
examining medical officer, or the dental surgeon 
if referred to, is of opinion that they are entirely 
satisfactory, and the candidate has some opposing 
teeth, and his general physique is good. 

All accepted candidates sign a form expressing 
wilingness to receive, after entry, such dental 
treatment as may be found necessary. 

With the older men dental treatment is entirely 
optional, as they have not signed the form express- 
ing willingness to receive treatment, but in 
certain cases, for example men who desire to 
enter for submarine, diving, or aerial work, their 
teeth must be in a perfectly healthy condition 
before they can pass the medical examination. 
These men are almost invariably sent to the 
senior dental surgeon for examination when being 
medically examined, and no great difficulty is 
experienced in getting them to receive necessary 
treatment; in fact they usually accept with 
alacrity on the necessity being explained to 
them. | 

Men proceeding to a foreign station are 
required to be dentally efficient, and every 
effort is made to render them so before they 
leave the port. Some are found to be quite 
unfit, and they are rejected, their names and 
other particulars being entered in a book and 
arrangements made for their treatment at an 
early date, so that they may be ready if and 
when they may again be required. Should a man 
refuse treatment he is drafted to a ship in home 
waters, if possible, note being made of the re- 
fusal. Many men refuse treatment simply be- 
cause they cannot afford to provide themselves 
with artificial substitutes, and it is most difficult 


to get them to see that it is better to be without 
teeth than to retain unhealthy ones. 

Artificial substitutes for teeth lost are provided 
at the public expense, if the loss has been occa- 
sioned by an injury received by any man while 
on duty, and also on certain tropical stations 
when it is certified by a medical board that it 
is necessary to provide the substitutes to prevent 
invaliding home. If the man is near a home 
port, the work is carried out by the naval dental 
surgeon, the mechanical part being performed 
by a dental mechanician whose estimate has 
first to be approved; if on a tropical station, 
by a chosen civilian dental surgeon at the most 
conveniently situated port. 

Many of the men require artificial teeth, and 
are so advised when receiving surgical treatment, 
or when examined, and are also informed of the 
manner of distinguishing between the qualified 
and the unqualified practitioner, so that they 
may be better able to avoid the latter; un- 
fortunately a very large number, in spite of 
advice, remain unimpressed, and go to the 
" quack” for dentures to be fitted, after having 
their mouths put into a thoroughly good condi- 
tion by a naval dental surgeon; some, unfor- 
tunately, also receive surgical treatment at the 
hands of the ** quack.” 

There are many points in the paper that 
might have been enlarged upon, as well as 
omissions, but the field is a large one and 
time will not permit of the full consideration 
they deserve. 

In conclusion, the author trusts that these re- 
marks have not been entirely without interest, and 
desires to thank the naval authorities for having 
permitted the paper to be read. 


PAPER ON 


AN ARMY DENTAL SCHEME IN DETAIL FOR THE 
HOME SERVICE 


Bv FERDINAND BYRNE, L.D.S., R.F.P.S., D.M.D. HARVARD 


LATE ARMY DENTAL SURGEON (sr PESHAWAR AND 2ND RAWAL PINDI Divs.), INDIA 


In introducing my scheme to you, it will be 
necessary for me to refer as briefly as possible 
to past and existing service schemes for the sake 
of comparison. 

The United States has easily led the world in 
this very necessary reform, since in 1900 thirty 
dentists were appointed to the Army as a trial 


scheme. After a period of ten years the benefit 
of the good work performed by these gentlemen 
was so evident that with the advice of the Army 
Medical Authorities a Bill was passed increasing 
the numbers from thirty to sixty dentists, giving 
them rank and pension. 'This number, I am 
given to understand, permits every soldier to 
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receive at least one treatment per year. At the 
same time Bills were passed giving power to form 
dental services for the Navy and Militia. 

This splendid example of America should have 
been a recommendation to the civilized countries 
of the world, since surely after a ten years' trial 
. no country is going to ruthlessly throw away 
money on useless schemes. 

In England the Army appointed seven dentists 
to attend to tbe teeth of the soldier. This scheme 
was discontinued after two years, why, it was 
not stated, but the conclusions are easily drawn 
when we consider that seven men had to attend 
to some 112,000 troops, approximately 16,000 
men per dentist without including the wives and 
children. Lack of proper organization was 
probably at the bottom of the failure. It is 
suggested that had those dental surgeons been 
appointed to one division, useful statistics would 
have been obtained, and the various troops in 
that division would have shown some return for 
the work done. 

This statement also holds good for the service 
at present in India, where seven dentists are 
trying to attend to 75,000 troops, their wives 
and children. Each dentist has, roughly, 12,000 
patients to attend to. 

The Navy in England appointed eighteen 
dentists to care for the teeth of the sailor, and 
this number has since been increased to twenty- 
three. I am informed from the Admiralty that 
their supply of candidates is ample to fill any 
vacancies that may occur. à 

In India there are five vacancies out of seven 
appointments, because there is no definite period 
of service over two years, no graduated pay, 
while the dentist runs considerable risks with 
his health, and there is no home leave. "There 
are other objections, but these will suffice. 

From the dentist’s standpoint the main objec- 
tion to existing schemes in England and India 
is the “ blind alley " nature of the appointments. 
The work is limited, and the dentist loses practice 
in all the better departments of his profession, 
such as prosthetie work, crown and bridge work, 
and gold and porcelain fillings. He receives poor 
pay without any prospects. He will save nothing 
worth while, since the people with whom he will 
associate usually live at a much higher rate than 
the salary offered the dentist. Should the dentist 
resign his appointment he has still to face the 
anxieties of building up a practice. 

The original idea was to obtain men just 
qualified, but, for the above-mentioned reasons, 
no sane man could possibly recommend the 
positions as a help to the beginner. Men having 
originally obtained posts in these services stay 
on in the hopes of their positions becoming 
permanencies, and the Government, recognizing 
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this, naturally will not alter the conditions of 
service so long as candidates can be found. Until 
the profession realize this and act together. no 
success can attend any scheme formulated. 

The schemes existing are also unsatisfactory 
from the soldiers’ standpoint, because insufficient 
aid is afforded them to combat pain and sickness, 
and from the Government's point of view that the 
eost of preventable illness is very considerable. 

It is hardly necessary for me to point out the 
urgency for reform upon this subject. The mere 
fact that countries are trying to cope with the 
conditions is sufficient evidence. England had 
her lessons during the South African War; I 
will, however, give briefly my own experiences 
with the troops in India. 

The state of the men's mouths was deplorable ; 
twelve extractions per mouth being the average 
for septie roots and unsaveable teeth. In the 
past men. not having four sound opposing molars 
were not recruited ; nowadays no man can be 
refused enlistment for having defective teeth. 
Beyond extraction nothing was done for men 
once recruited, and the man of from five years' 
service upwards usually has a mouth full of 
septic roots and carious teeth. The sound teeth 
remaining in most cases do not articulate. 

During times of peace these men are able to 
obtain meals of minced meat, or potato and 
gravy mashes. Many were the men who applied 
to be relieved from this monotonous diet. 

Consider the men with mouths in such a 
condition upon active service, when bully beef 
and hard biscuit are the chief source of sustenance. 
Quite 50 per cent. of the Army cannot masticate 
this diet at all; those who try usually suffer 
from toothache and indigestion ; the man gets 
run down more rapidly than his more fortunate 
comrade who has teeth to bite with ; abscesses 
form with resulting pain, burst in the mouth, 
and the pus is usually swallowed unconsciously ; 
broken splinters of cavity edges are also swallowed 
with the food and must be a constant source of 
irritation. If dysentery and internal diseases 


follow there should be little surprise. 


On active service the man who does not 
succumb to illness is usually suffering tortures 
with toothache or internal pains, or is weak for 
want of food. Of what possible value can this 
man be as a marksman. Many of the men have 
told me themselves that in South Africa they 
often preferred to be shot than to shoot. It is 
for these reasons I state that 50 per cent. of our 
Army to-day are useless on the field of action. 

In the mouths of recruits and men of new 
drafts to India, my records show that 6:5 opera- 
tions were necessary per man. What, may I 
ask, will be the condition after five years without 
attention ? 


SECTION IX: AN ARMY DENTAL SCHEME FOR HOME SERVICE 629 


_ The soldiers showed by their competition for 
appointments (since with so many patients I 
could only attend to a very small percentage in 
each station I visited), and by the care they 
took of their teeth after treatment, that a 
properly organized scheme is not only necessary 
but would be very acceptable. I am glad to 
say that one mouth cleaned and scaled would 
bring more applications for appointments than a 
painless extraction. Surely the improvement 
in the conditions of men's mouths would lead 
to improvement in their health and physical 
condition. 

I am firmly convinced that the saving in 
hospital treatment alone would almost pay for 
the upkeep of a properly equipped dental service. 

To try and cope with the existing conditions 
of the mouth of the soldier would require a 
scheme allowing 110 dentists as a minimum ; 
a scheme the Government would refuse to 
consider from financial reasons alone. 

I have, therefore, tried to obtain the lowest 
number of dentists possible to cope with the 
work required on the recruit in England, and to 
prevent in future years the terrible condition 
existing to-day. "The dentist would have to give 
his time and special attention to the recruit and 
man signing on for long service; the other 
soldiers being attended to when possible. 

While fifty dentists would be a more satis- 
factory number, twenty-two is the minimum 
number practical for such a scheme, and the 
profession should refuse any scheme of fewer 
numbers as being inadequate and a waste of 
publie money. 

Both in America and England it was found in 
the medical services that uniform was necessary. 
'The civilian is unsatisfactory as an Army official, 
the soldier trained to discipline pays little or 
no attention to civilians, and hours are wasted 
through appointments being broken without 
notification. 

The rate of pay I suggest is based upon 
the terms of the Royal Army Medical Corps, 
there being no allowances outside the sums 
mentioned, as in the R.A.M.C., where various 
sums may be drawn for horse allowance, deten- 
tion allowance, and extra sums for commands 
of hospitals over a certain size. 

Considering that the dental profession is not 
overcrowded, and the amount of work each dentist 
will have to do, the scale of pay suggested is 
very moderate. 

No arrangement is proposed for mechanical 
work, since I was unable in India to obtain 
sufficient statistics upon which to formulate such 
a scheme. It is suggested that with proper 
attention to the recruit, and with men having 
better mouths being recruited, owing to the work 


of school dentists, the necessity for dentures will 
be very small, if any. 


SUGGESTED SCHEME 


Establishment. It is suggested: That twenty- 
two dentists be appointed to the troops in the 
Home Service, i.e. England, Ireland, Scotland, 
and the Channel Isles, equal approximately to 
5000 patients per dentist. 

That, for the sake of economy, granting of 
leave, and to allow for seniority, seven dentists 
be appointed the first year, seven the second, 
and eight the third year. 

That the distribution of the twenty-two dentists 
be one or two each year into the various com- 
mands until the following establishment exists : 

Aldershot Command: 25,000 men, five den- 
tists ; two stationary at Aldershot, one stationary 
at Borden, two travelling. 

Eastern Command: 20,000 men, 
tists ; all travelling. 

Irish Command : 22,000 men, four dentists ; 
one stationary at Dublin, one stationary at The 
Curragh, two travelling. e 

London Command and Channel Isles: 8000 
men, two dentists; one stationary in London, 
one travelling. 

: Southern Command: 20,000 men, four den- 
tists ; one stationary at Tidworth, three travel- 
ling. 

Northern, Western, and Scottish Commands : 
12,000 men, three dentists ; three travelling. 

Rank. It is suggested that commissions be 
granted to dentists as in the R.A.M.C., or upon 
the following basis : 


four den- 


Ist to 3rd year, Lieutenant. 

4th to 12th year, Captain. 

13th to 17th year, Major. 

18th to 25th year, Lieut.-Colonel. 


Pay. 'The inclusive pay should be based as 
in the R.A.M.C. (officers), and should include a 
pension at the termination of twenty-five years’ 
service. 

£400, 1st to 3rd year inclusive. 
£450, 4th to 7th year inclusive. 
£500, 8th to 12th year inclusive. 
£650, 13th to 17th year inclusive. 
£800, 18th to 20th year inclusive. 
£1000, 21st year to retirement. 


Pensions. Lieut.-Colonel, after twenty years’ 
service, £1 per day; after twenty-five years' 
service, £1 2s. 6d. per day; after twenty-eight 
years’ service, £1 7s. 6d. per day; after thirty . 
years’ service, £1 10s. per day. 

Major, after twenty years’ service, £1 per day; 
after six years in that rank, gratuity of £2500 ; 
after three years in that rank, gratuity of £1809. 
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Captain, after five years in that rank, gratuity 
of £1000. 

Except in the case of a Lieut.-Colonel an 
officer who voluntarily retires after serving for 
less than three years in the rank from which he 
retires to be entitled only to the gratuity or 
retire-pay assigned the next lower rank. 

Retirement. An officer to resign or retire 
voluntarily at any time with the approval of the 
Army Council. 

Compulsory retirement at the age of fifty-five 
years. 

Leave. Full pay to be given during ordinary 
leave of absence for a total period not exceeding 
sixty-one days in the year, but pay in excess 
of that period to be granted under very special 
cireumstances. 

Sick Leave. An officer to draw full pay for 
the undermentioned periods during sick leave 
granted on the recommendation of the Medical 
Board, provided that there is reasonable prob- 
ability that he will ultimately return to duty. 

(1) In ordinary cases for a period not exceeding 
twelve months. 
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. (2) In very special cases for a period not ex- 
ceeding eighteen months. 

Cost. The cost of the above scheme to Govern- 
ment would be as follows each year for the 
first three years : 

£ 

Seven dentists at £400 a year 2800 

Seven dental equipments at £150 each 1050 

Travelling allowance at £20 per annum ` ` 


for five years - - G . 100 
Quarterly contingent allowance of £50 
per year per dentist 350 
Total £4300 
£ 
The first year would cost 4,300 . 
The second year would cost 8,600 
The third year would cost 13,500 


The full scheme would be in operation at the 
end of the second year. It is considered that 
this would be a practical scheme and would give 
effective returns considering the size of the 
establishment. 


PAPER ON 
DENTISTRY IN THE BRITISH ARMY 


By R. M. WORMALD, L.D.S. EnG., BRIGHTON 


DENTAL SuRGEON TO TROOPS, PRESTON BARRACKS, BRIGHTON, AND GARRISON, NEWHAVEN 


In preparation of this paper, I sent out a circular 
of eleven questions to dental surgeons holding 
similar positions to my own, and the answers 
received, corroborating my experience, show that 
Army dentistry is in absolute chaos. 

During the past two years I have had the 
opportunity of ascertaining the condition of the 
teeth of our soldiers, and it has been very forcibly 
impressed on me that they are in a deplorable 
state. 

As years pass on, no doubt, there will be a 
vast improvement in the recruit, brought about 
by the various school dental clinies that are 
gradually being organized all over the country 
by the publie dental services, dispensaries, and 
hospitals, and also by the greater publicity given 
to the far-reaching effects of oral sepsis by 
lectures delivered to children and their parents 
on the care of the teeth and oral hygiene. 

The Army is recruited from young men cared 
for by one of the above-mentioned organizations, 
so it should not be very long before beneficial 
effects appear, 


But shall we stop at this, satisfied that we 
have kept their mouths healthy for a time, or 
shall we go a step farther and assist to keep all 
the men who join the Army as robust as we can ? 

When on active service, the only reliable daily 
rations are the hardest of hard biscuits, not easily 
masticated or digested. The men with a poor 
masticatory apparatus are the first to be placed 
temporarily hors de combat, and thus from carious | 
teeth alone the fighting strength of an army is 
lowered and its efficiency reduced. 

I will take one hundred charts, and they show 
the following, viz. 


100 
2000 


Mouths examined 
Full complement of teeth 


Of these teeth : Missing 170 
I had to extract 241 

I had to fill 328 

Total. 739 


i.e. more than one-third were either missing or 
had to be extracted, or were carious. 
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These figures only take into account bicuspids 
and molars, because I am not allowed to treat 
incisors and canines. 

The dental regulations for a recruit are very 
elastic. "The latest regulation is: 

‘The acceptance or rejection of a recruit on 
account of loss or decay of teeth will depend 
upon the consideration of the relative position 
of the sound teeth and the physical condition of 
the recruit ; thus, the loss of many teeth in a 
man of indifferent constitution would point to 
rejection, whilst a robust recruit who has lost 
an equal number of teeth might be accepted." 

I must admit this is founded on common-sense 
principles, as no hard and fast rule as to the 
number of teeth à man must have can be laid 
down. 

At present the Army surgeon carries out this 
examinatien, which I think you will all agree 
is the work of a dental surgeon. 

Treatment as practised in the Army to-day 
has no system or order. 

The dental surgeons employed: are all part- 
time men, and the soldier visits the surgery for 
treatment. 

The time for the visit varies, in some cases nine 
to ten every morning, in others one afternoon a 
week; the latter I think the better because 
there is then a proper dental parade. 

The fees vary at the different depots, viz. : 


6d. to 2s. 6d. 
2s. to 3s. 6d. 


Extractions . ^ AS 
Fillings : 


Dentures are each estimated for separately. 

The maximum amount to be spent on any one 
man is £1 for operative treatment (£5 10s. for den- 
tures). 

At some stations they allow incisors and canines 
to be treated, and at others they do not. Imy- 
self am only allowed to treat bicuspids and molars 
to be paid for out of Government funds. 

Some dentists are paid extra for root treat- 
ment and others not, and, as regards myself, I 
am not paid for anæsthetics either local or general. 

From the above you can readily see that there 
is no system or order in this work. 

As matters are at present the dental surgeons 
to troops are hampered with private practice 
and are inadequately paid ; thus I think a great 
deal of the work is scamped, and the best results 
not obtained. 

This kind of treatment in our enlightened times 
is deplorable. 

The money put aside for this work is inadequate 
to meet the demands of these dilapidated mouths. 
Every day the far-reaching effects of oral sepsis 
are being impressed on the public, and yet the 
incisors and canines of the soldier may be carious, 
abscessed, or in any other condition, and nothing 
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must be done, because they are not absolutely 
necessary for mastication. 

This is a short-sighted policy, because if a 
man is not bodily fit and healthy you cannot get. 
the best out of him, and oral sepsis plays havoc 
with his stamina. 

I wil now make bold to give you the brief 
outline of a scheme for Army dental treatment. 

Dental surgeons should be commissioned and 
hold the same rank and status as an officer of 
the R.A.M.C. 

Appointees should be between twenty-one and 
twenty-seven, and should hold a diploma or 
degree of one of the recognized examining bodies. 

They should be required to pass the usual 
physieal examination, also examination on such 
special subjects as equipment, management of 
operating-rooms, field hospitals, etc. ete. 

All recruits should be examined by them and 
their mouths put in a healthy condition. 

Every man should be compelled to present 
himself twice a year for dental inspection. 

The dental surgeon should be sent on foreign 
service so as to carry on his work whilst troops 
are abroad. 

Soldiers before going to a foreign station where 
an Army dentist is not available should be 
compelled to present themselves for dental 
inspection. 

A dental mechanic could be drafted into the 
ranks of the R.A.M.C., so that at certain centres 
prosthetic work could be carried out. He could 
be instructed in the ordinary work of a member 
of that unit, and thus perform a twofold duty, 
receiving an extra allowance as an Army dental 
mechanic. 

One of the duties of the Army Dentist would 
be to impress the men with the benefits to be 
derived from oral cleanliness; tooth-brushes are 
supplied now, but the majority never use them 
beeause they do not appreciate the comfort and 
benefit a clean mouth brings. 

I would even carry this scheme a step farther, 
with slight modification, by having commissioned 
dental surgeons in the Territorials as they have 
medical men. "They could examine all recruits 
and advise them what would be best to be done 
to put their teeth in a healthy condition. 

Personally, I believe this would be of great 
service to the health of the individual, and 
eventually, by its teachings, to the country in 
general. 

I feel certain you will agree with me when I 
say that the time has arrived when the dental 
treatment of the Army should be placed in the 
hands of a dental surgeon, and not left to the 
discretion of the medieal officers, because, with 
all due respect to these gentlemen, the only point 
they notice when examining a mouth is a badly 
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broken-down bicuspid or molar, and not decay 
in its earliest stages; thus before any treat- 
ment is started the tooth is almost hopeless, 
whereas, with expert opinion in the first place, 
much tissue destruction would have been avoided. 

To my mind it matters not whether he be a 
. short-time soldier, or a long-service man, each 
should have this constant dental supervision ; 
the actual enlisted strength of the Army would 
be more healthy in mind and body, and it would 
also have a beneficial effect upon their families, 
and thus on the nation. 

A scheme, carried out somewhat on the lines 
mentioned above, would not be very costly to 
the Government, and would bring about many 
blessings, viz. : 

(1) It would instil oral cleanliness into the 
men, and thus into the homes. 

(2) The men would be better able to with- 
stand the hardships of active service, because 
healthier and more robust, able to masticate 
more efficiently the hard fare they get on such 
oecasions, and to derive the greatest possible 
benefit from their rations. 
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(3) It would assist in fighting one of the deadliest 
foes in war, fever, by which there are more 
men put out of action than by the enemy's 
bullets—fever encouraged by the undermining 
effect of oral sepsis on nutrition, and by the re- 
duction of stamina by inability with poor dental 
apparatus to masticate hard food. 
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PAPER ON 


THE DENTAL TREATMENT GIVEN TO INSURED 
PERSONS BY GERMAN SICKNESS ORGANIZATIONS 


By Miss C. F. URMSON 


BEFORE proceeding with the subject-matter of 
this paper, I should like to preface my remarks 
with a brief description of the Sickness Organiza- 
tions themselves. 

These organizations are purely local bodies, 
and, although subject to State control, are autono- 
mous in character. They are managed by an 
Executive composed of representatives of Insured 
Persons and their Employers. 

The Act of 1911 recognizes five different kinds 
of Sickness Organizations, namely : 


(1) General Local Sickness Organizations. 
(2) General Country Sickness Organizations. 
(3) Employers’ Sickness Organizations. 

(4) Guild Sickness Organizations. 

(5) Special Organizations. 


The first two are for Urban and Rural Districts 
respectively, and include among their members 
every class of insured persons. 

The Employers’ and Guild Organizations are 
organizations run by employers or by a guild. 
They must comply with the regulations of the 


Act, and the benefits they give must equal the 
minimum legal benefits given by the '* General 
Local" or “ Country ” Organization in their 
district. They are, however, not compelled to 
give the same additional benefits as the latter. 

Special Sickness Organizations are organiza- 
tions which have been started for persons engaged 
in one particular trade or occupation, such, for 
instance, as the "Local Sickness Organization 
for Carpenters," at Hamburg. Except that their 
members all belong to one trade, these organiza- 
tions do not differ from General Local Oeganiza- 
tions. For various reasons the present tendency 
is to suppress these organizations altogether and 
to turn their members over to the General Local 
Sickness Organizations. 

Since the introduction of the Sickness Insurance 
Act of 1883, Dental Treatment has been included 
in the Medical Benefits given to insured persons 
in Germany. 

Let me read you the following definition of 
sickness, under which all medical treatment is 
given : 


—— Zi 


CT 


SECTION IX: DENTAL TREATMENT OF INSURED PERSONS 633 


^ Sickness in the meaning of the Act is any 
anomalous state of health which renders medical 
treatment, medicines and other remedies objec- 
tively necessary. An anomalous state of health, 
therefore, is only to be treated as an illness on 
the supposition that medical treatment, medi- 
cines, and other remedies are required, and this 
must be determined by medical examination, 
and may not depend on the subjective opinion 
of the patient. It is without doubt the duty 
of humanity and of social politics to act on 
prophylactic principles ; Sickness Organiza- 
tions, however, are only legally required to 
give assistance in the event of actual sick- 
ness." 

The Act of 1911 further defines the class of 
persons who may render medical assistance. 
Here is the definition : 

“ Medical treatment in the meaning of this 
Act is to be given by duly qualified doctors, or, 
in the event of dental diseases, by duly qualified 
dental surgeons (Zahnärzte). In urgent cases, 
or if so prescribed by the doctor or dentist, this 
may include the services of other persons, such 
as—amongst others—dental mechanics. If the 
insured person gives his consent, he may be 
treated by a dental mechanic for all dental 
diseases, other than diseases of the mouth or 
jaw.” d 

Sickness Organizations, therefore, are left in 
no manner of doubt as to what constitutes 
illness, or as to the persons they may employ 
to do the work entailed. 

In practice, we find that the dental treatment 
hitherto given has chiefly consisted of the stop- 
ping and extraction of teeth, and of the treatment 
of actual disease. As, however, the importance 
of dental hygiene is daily becoming more fully 
realized, the organizations are showing every 
indication of extending the scope of their work. 
Up to the present, the treatment has been given 
by dentists in general practice (and other persons) 
upon terms similar to those made with the 
doctors. That is to say, the organizations have 
arranged for a certain number of dentists to 
treat their members at a fixed scale of pay- 
ment. 

The method of payment varies considerably. 
The General: Organization for Lübeck, for 
instance, limits the Dental Association to a 
capitation fee of 11d. per member per annum ; 
an Employers’ Organization at Chemnitz pays 
3s. an hour; another Employers! Organization 
at Hamburg pays 7s. a case, while the Dresden 
General Organization allows only 3s. 3d. a case. 
Yet another Employers’ Organization at Ham- 
burg prefers a different method of payment 
altogether; there I found that 1s. was paid for 
extractions, and 2s. 6d. for fillings, with a limit 


of 10s. for any one case. In most instances the 
tariff of charges is as follows : 


Extractions 10d. to 1s. 
Consultations 10d. to ls. 
Fillings í ls. to 2s. 6d. 
Root treatment ls. to ls. lOd. 


other treatment being paid for under the official 
minimum scale of dental charges. 

Dentists are usually assigned to a particular 
area, but in places where free choice of doctor 
prevails, as at Lübeck, Chemnitz, Munich, ete., 
insured persons usually have free choice of 
dentist also. Should this be the case an agree- 
ment is then drawn up between the local Dental 
Association and the Sickness Organization. It 
may be said, as a general rule, that one dental 
expert is provided for every thousand insured 
persons. 

As I have already stated, the larger part of 
the work consists in the filling or extracting of 
teeth. I will just cite you a few examples. 

The Local Organization for Tradespeople at 
Breslau, with a membership of 32,000, paid, in 
1912, over £244 to the dentists—this included 
payment for 2193 consultations, 1942 extractions, 
702 fillings, and part payment of 48 dentures. 

The General Organization for Berlin, with 
90,588 members, paid in all £2259 for dental 
expenses in 1912; nearly half of this sum was 
expended in filing teeth. In 1913 a big Em- 
ployers’ Organization at Chemnitz found that 
the entire cost of dental treatment for the year 
came to £615, the filling and extracting expenses 
alone amounting in this case to £405 ; while the 
General Organizations for Metz and Mannheim 
spent nearly £400 on the same items. These 
examples tend to show that, at present, dental 
treatment largely consists of what may be termed 
minor operations. 

Sickness Organizations are, however, beginning 
to realize that they need not be entirely depen- 
dent upon the general practitioner, and .many 
are starting their own dental clinies, where their 
members can be treated. 

This method of providing the treatment is 
rapidly growing in favour. Hygiene of the teeth 
and mouth is now being recognized to be a matter 
of supreme importance in its relation to health 
and disease, and the organizations are beginning 
to realize that money spent on dental treatment 
frequently results in a saving on the doctors' 
bills—a matter of growing importance. Now 
these organizations find that by running their 
own clinie they can give their members more 
thorough treatment than they receive under the 
agreement system, and at less expense. If the 
standard of health among their members can be 
raised by better dental treatment, it follows that 
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the doctors bills will not be soglarge. Th 
clinic system therefore saves money in two 
ways: the doctors’ bills are not so heavy, and 
the actual expenses of dental treatment are 
lessened. This has certainly proved to be the 
case at Stuttgart, where in 1912 the necessary 
. treatment was given partly under the agreement 
system and partly in the organization's clinic. 
The organization states in its report that the 
latter system saved them at least £1900. 

Plauen treats all its members in their own 
clinic, and we find, in the report for 1912, “ that 
considerable saving was effected." That the 
clinic system is increasing in popularity may be 
gauged by the fact that out of six towns personally 
visited. by me this spring, I found in four of them 
organizations owning a clinic. 

While I was at Hamburg this year, a friend 
of mine, the manager of a very large organization 
there, handed me the reports for 1912 of a 
number of organizations in different parts of 
Germany. I have selected from these the 
reports for the twelve largest organizations,* 
and from them I learn that whereas six of them 
were then stil content with the agreement 
system, the remaining six were either trying, 
or just about to try, the newer clinic system. 

For example, the General Organizations for 
Stuttgart and for Düsseldorf have had their 
own clinies for some years now, and have proved 
them to be a success. Both at Kiel and Stras- 
burg arrangements have been made to start a 
clinie as soon as the necessary premises can be 
eompleted. An Employers Organization at 
Crefeld and the General Organization for Frank- 
fort-on-the-Main were at that time considering the 
advisability of adopting the clinic system. 

I myself visited three clinies in Germany, and 
was much interested in their work and arrange- 
ments. 

The General Organization for Dresden, with 
a membership of 140,000, was intending to open 
its clinie about a fortnight after my visit there, 
and preparations were being rapidly pushed on 


* The twelve sickness organizations are the following : 


The General Local Sickness Organization for 


(1) Berlin. 

(2) Düsseldorf. 

(3) Frankfort-on-the-Main, 

(4) Kiel. 

(5) Leipzig. 

(6) Pforzheim, 

(7) Strasburg. 

(8) Stuttgart. 

The Tradesmen's Sickness Organization at 

(9) Breslau. 

(10) Düsseldorf. 

(11) Mannheim. 

(12) The Employers' Sickness Organization at Crefeld 

for Factory Employees. 
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under the supervision of the dental surgeon now 
in charge of the clinic. At this clinic a start 
has been made with four chairs, but provision 
has been made to bring the number up to twelve. 
There is also a waiting hall, an operating-room, 
a fully equipped workshop, and rooms, with hot 
and cold water laid on, to which patients can 
retire after treatment, while before long a 
Röntgen-ray apparatus is to be started. The 
staff will consist of dental surgeons, dental 
mechanics, and women assistants. It is almost 
needless to add that the clinic is as up to date 
in its fittings as it can possibly be. 

I found at Chemnitz that the General Organiza- 
tion there has had a clinie for some years, and 
here we find that it has been a failure. Judging 
from various remarks and comments that reached 
me, I gather that this lack of success is largely 
due to defective organization. In the first place, 
great inconvenience had been caused to members 
by the hours of appointments being badly 
arranged ; as a result, patients have frequently 
been kept waiting for a long time, a serious matter 
for a working man. Secondly, few arrangements 
were made for emergency cases, and if the clinic 
was closed, the members were sent to the nearest 
private dentist who often charged heavily for 
his services. Lastly, this failure is due, in part, 
to the fact that the organization pays its staff 
at a very low rate: £175 per annum is the 
highest salary given, and, as my informant justly 
remarked, * How can one expect to get good 
work done at that price?” The clinic is to be 
closed at the end of this year. 

Another organization which I visited during 
my travels, and which has its own clinic, was that 
for Plauen im Vogtland. The greatly esteemed 
dental surgeon in charge of this clinie, Dr. Jacob, 
should have been here to-day to address you, 
but, apart from the present circumstances, his 
state of health would in any case have prevented 
his being here. In his absence, I must try and 
do justice to the excellence of this clinie, of which 
Plauen is most justly proud. The organization ` 
to which the clinie belongs has a membership of 
some 60,000, at least half of whom are women 
employed in the many embroidery factories which 
abound in Plauen. The clinic has four chairs, 
and is fitted with an operating-room, a small 
waiting-room, and a fully equipped workshop, 
everything being most completely up to date. 
The staff consists of four dental surgeons, two 
dental mechanies, four women assistants, a book- 
keeper, and an attendant for the waiting-room ; 
they have a seven-hour working day. The dental 
surgeons have a salary of from £200 to £400 per 
annum, and it must be remembered that the 
ordinary scale of medical fees is fully one-third 
lower than in England. 
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The clinic aims at keeping the mouths of the 
members in as healthy a condition as possible, 
and the report for 1912 states that this has been 
most satisfactorily carried out, while both em- 
ployers and members are daily realizing more 
fully the great importance of keeping the teeth 
in a thoroughly hygienie state. The employers 
indeed are discovering that if these conditions 
are fulfilled, the workmen are better able to resist 
disease and gain an increased capacity for work. 

I have not the time here to enter in detail 
into the clinies at Stuttgart or Düsseldorf, or to 
describe those about to be started at Strasburg 
and Kiel. They all appear to be similar in every 
way to those of Plauen and Dresden, and the 
experience of those which have been running 
for some years is equally satisfactory. I may 
add that all give the fullest possible treatment 
to their members, and do their utmost to educate 
publie opinion as to the imperative need for the 
observance of dental hygiene. 

You will notice that hitherto no mention has 
been made of the provision of dentures for 
insured persons. The reason for this is that in 
Germany this is separately dealt with. Sickness 
Organizations are not bound to provide their 
members with dentures. The Act of 1911 
requires them to give “ medicines, spectacles, 
and other small remedies," and they may 
limit the amount to be spent on these “ small 
remedies." The organizations may also, how- 
ever, give, as an “ additional benefit," a bonus 
towards the cost of “larger remedies," and it 
is from this source that a part of the money for 
dentures is found. I may add that the granting 
of this additional benefit is very general through- 
out Germany. I visited myself some thirty 
organizations, and found only one that, for the 
present, withholds this benefit, which is anything 
from 20s. upwards. It is usually 30s., while 
occasionally an organization agrees to pay “ one- 
third," or “ two-fifths,’ or “ three-eighths " of 
the cost of dentures. 

The provision of dentures for insured persons 
in Germany is regarded as being of the nature 
of preventive treatment, that is to say, treatment 
which may prevent an insured person from becom- 
ing prematurely or permanently incapacitated 
for work, and the onus for providing this treat- 
ment rests with the Invalidity Insurance Authori- 
. ties. The claim for assistance towards the cost 
of a denture must be grounded on eligibility under 
the “ Sickness” and “ Invalidity " Insurance 
Acts, and on a medical certificate testifying to 
the needs of the case. If the claim is allowed, 
the Invalidity Insurance Authorities pay in pro- 
portion to the cost of the denture. 

The Invalidity Insurance Agencies are the 
“ National Insurance Institutions” ; and the 


institutions for Thuringia and for the State of 
the Hanseatic towns, for instance, pay respec- 
tively two-fifths and one-third of the cost. 
Those for the kingdoms of Saxony and Bavaria 
pay on the merits of each case. All, however, 
require the insured person himself to bear a 
part of the cost, for experience has unfortunately 
taught them that unless this is done little or no 
care is taken of the dentures, and cases have 
occurred where these have been completely 
ruined within the first month. I found one 
exception only, at Plauen, to this very general 
rule, and the organization there combats this 
negligence by requiring all of its members who 
have been provided with dentures to come up 
at regular intervals—once or twice a year—for 
inspection, and I am told that, so far, this plan 
seems to answer very satisfactorily. 

Before concluding this paper I should like to 
give a few figures to show the extent to which 
dental treatment is given. I have here the 
expenditure of twenty-eight Sickness Organiza- 
tions, situated in different parts of Germany. 
They had in 1912 a total membership of 1,300,000 
persons. Their * expenditure on dental treat- 
ment for that year amounted to £846,551. 
Detailed statistics are not so easily obtained, but 
it would appear that the annual cost of dental 
treatment varies from 1s. to 3s. 6d. per member. 
This does not include the sums received from 
the Insurance Institutions, nor, of course, the 
contributions towards the cost of dentures from 
the insured persons themselves. 

You will be better judges than am I whether 
the sums thus spent are comparatively large or 
comparatively small. I hope I have, however, 
been successful in giving you some idea as to the 
extent of dental treatment which has been given 
by Sickness Organizations up to the present. 


REPORT OF THE CLINIC BELONGING TO THE 
GENERAL SICKNESS ORGANIZATION FOR PLAU- 
EN IM VOGTLAND, SAXONY, 1912 


The staff employed consisted of one dental 
surgeon in charge ofthe clinic ; three other dental 
surgeons ; two dental mechanics ; four assistants 
(women) ; one bookkeeper ; one attendant. 

The working-day is seven hours. 

The report states (inter alia) : 

“ The grateful appreciation of patients who 
in the past two years had received assistance, 
and their testimony—frequently sent in in writ- 
ing—as to their greatly improved state of health, 
had been a most gratifying feature of the year. 

* Many of these organizations extend medical, and 
therefore dental, treatment to the dependents of insured 


persons; they do not, however, get quite so much done 
for them. 
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TABLE SHOWING AVERAGE MEMBERSHIP AND “The main object of the clinic had been to 
THE TOTAL EXPENDITURE DURING 1912 OF keep th be ef b fect 

p the mouths oi members in as perfect a 

ER a Re ee: condition as possible, and the management [of 

The figures are for the year ending December 31, 1912 the organization] was glad to be able to state 

that this had been most satisfactorily carried 


Average Total Cost 


Name of Organisation Member | eost |ydnber] Out. At the same time, the saving to the 
Rb SEE Serm ter mE Organization had been considerable, and had 
** General Local ” for en De 

E ET e “le hart E A to SE Ey RN MN 

Dresden * e . [126,922 | 3,221 7 entists t e cost wou ave been ar grea 

Chemnitz * : i 72,317 497 + * The importance of taking proper care of the 

Plauen* . .  . | 61,508 | 1,850 "m teeth was being daily more fully realized by both 

Munich Fo. is ona ROBBE T employers and insured persons; the former 
Berlin : : : 90,584 | 2,259 — larl li th 3 t 
Düsseldorf | 43,746 | 1,899 | -/91 particular y were rea izing the economie gain to 
Frankfort-on-the-Main 119,186 | 2,669 — themselves in the greater degree of immunity from 
Jm : e a 1/3 disease, and the increased capability for work 
le . . . N T h ` 
thie: "| 206180 | 7,047 T of workpeople done mouths and teeth are in 
Metz : 4 i 9,440 385 E a healthy condition. 
Pforzheim i 5 41,797 | 3,428 — 
Schwerin . : - 6,310 347 1/1 C 

Strasburg . - . 1 34,452 | 1,293 D - Cost or CLINIC 

Stuttgart . : ; 96,560 | 3,878 — | B's 
Local Organization for E 

Tradespeople, Ton Wages and salaries ; fa tes 1230 10 43 
burg *-. e 70,473 | 2,057 ee Artificial teeth, instruments, 1n- 

Tailors, Hamburg * . 7,608 321 3/1 ventory, etc. . : : . 89019 A 

Printers, Hamburg * . 839 250 — en 23215785 

Carpenters, Hamburg * 5,642 186 -— EE k i $ S 0 1 


Union for Twelve Gas, electricity, ete. . 2 Damit 


Trades, Hamburg * 26,564 750 — i 
Tradesmen, Düsseldorf 12121 862 1/64 Total cost £1992 5 0% 
33 Mannheim 10,260 399 — 

+ Magdeburg 9,915 333 — 

si Breslau . 22,214 245 — 


Employers for Employees Less Contributions from the Insur- 


in Steelworks Foundries, ance Institution towards cost of 
Chemnitz . > s 24,842 615 — dentures D Y : d 142 1 4 
Employers for Factory LI £I 
Employees, Crefeld e 11,818 219 — 
Guild for Guild of Hotel. Net cost £1850 3 8% 
Keepers, Hamburg * . | - 4,000 126 Er N.B. The salaries of the dental surgeons are 


now, 1914, from £200 to £400 per annum. 


* Sickness Organizations personally visited, 1914. T Per case. 


TABLE SHOWING THE WORK DONE BY THE DENTAL CLINIC BELONGING TO THE 
GENERAL LOCAL SICKNESS ORGANIZATION FOR PLAUEN 


b > Local General $ 'Teeth Other Consulta- 
Extractions Anesthetics | Anæsthetics Operations Tamponade Cleaned Services tions 


1912 1911 1912 19H 1912 1911 |1912 1911 |1912 1911 | 1912 1911 |1912 1911 |1912 1911 
E 198 8271 277 286 43 14 108 120 154 229 | 2370 1367 |4571 2183 


20,373 16,816 


Capping, 

Pulps | Antiseptic Root Porcelain Cement Henn " Nn jon 

devitalized | Treatments, Fillings Fillings Fillings Fillings pm Fillings 
etc. Fillin 


1912 1911 | 1912 1911 |1912 1911 | 1912 1911 | 1912 1911 | 1912 1911 | 1912 1911 1912 1911 


1536 1689 | 5948 3279 |1551 1443 | 1145 1356 | 374 164 | 1370 938 985 857 |1284 1316 
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Impressions | Temporary | Temporary | Finished Repairs to D eener 
for Dentures Dentures Teeth Dentures | Dentures | Teeth in all 


1912 1911 | 1912 1911 | 1912 1911 | 1912 1911 | 1912 1911 | 1912 1911 
1303 1261 | 1075 715 | 556 465 | 9486 9184 


1303 1195 | 1056 1066 
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REPORT OF THE CLINIC BELONGING TO THE 
GENERAL LOCAL SICKNESS ORGANIZATION FOR 
CHEMNITZ, SAXONY, 1912 


The staff employed during the year consisted 
of three dental surgeons, engaged at a total 
salary of £497 18s. 6d.; this is an average of 
£165 19s. 6d. No mention is made of any further 
staff. 

The services rendered in this clinic were : 


Extractions . SN À 8894 
Pulps devitalized 2231 
Pulps extracted 475 
Teeth cleaned 500 
Teeth filled 5256 
Dentures * 3 259 
Repairs to dentures : : 84 
Other services - 18165 


CONTRACT IN FORCE BETWEEN THE GENERAL 
LOCAL SICKNESS ORGANIZATION FOR MUNICH 
AND THE SOCIETY FOR FREE CHOICE op 
DENTIST 


CLAUSE 1. The General Local Sickness Organi- 
zation for Munich authorizes the members of the 
Society for Free Choice of Dentist to deal with 
those of their members who may require the 
services of the members of the Dentists’ Society 
in the event of illness (Krankheit). 

CLAUSE 2, I. The Sickness Organization 
requires that any dental- surgeon, or dental 
mechanic, who is authorized to practise within 
the German Empire, and irrespective of whether 
he belongs to any other organization, may be 
admitted a member of the Society for Free 
Choice of Dentist, with the following exceptions : 

(1) Dentists who have not had a private 
practice of their own in Munich for the space of 
two years. 

(2) Dentists who have been deprived of civil 
rights. 

(3) Dentists who, under the civil law, are held 
to be lacking in efficiency. À 

(4) Dentists who have been proved to be 
unworthy of the dental profession, or with whom 
no satisfactory co-operation with the Society for 
Free Choice of Dentist is to be anticipated. 

(5) Dentists to whom the Sickness Organiza- 
tion might take exception on the ground that 
they have already acted contrary to the interest 
of the Sickness Organization. The Sickness 
Organization on its part undertakes to appoint 
only dentists who conform to the standard laid 
down under Clause 2, I. 

CLAUSE 2, II. The Sickness Organization 
must be notified of any dentist who is accepted 
a member of the Dentists’ Society. 

CLAUSE 2, III. The Sickness Organization 


must also be notified of any member who leaves 
or who is excluded from the Society, and the 
reasons for his leaving must be stated. 

CLAUSE 2, IV. In the event of a dispute 
arising, the matter is to be settled by the ** Con- 
ciliation Committee," or by the Court of Arbitra- 
tion (see Clause 9). 

CLAUSE 3. The Dental Society must send in, 
once in every quarter, a full list of its members. 


The list must be sent in, at the very latest, on 


the last day of the quarter. : 

Non-compliance with this regulation exonerates 
the Sickness Organization from paying any atten- 
tion as to whether old members have retired or 
new members have been admitted to the Dental 
Society, or of any other alterations which may 
have taken place, and in such event the Dental 
Society is responsible for any consequences. 

CLAUSE 4. Every member of the Dental 
Society must undertake to deal with members of 
the Sickness Organization. He may employ the 
services of an assistant on the understanding that 
the latter is a qualified dental surgeon (Zahn- 
arzt), but must himself be responsible for every 
case which comes for treatment. 

CLAUSE 5. Insured persons must in every 
case be allowed free choice of dentist and may 
not be influenced in their choice by any official, 
or by any member of the Board of the Sickness 
Organization. They must be given a list contain- 
ing the name, address, and consulting hours of 
every member of the Dental Society, and this 
list must be kept up to date or renewed every 
quarter. Members of the Sickness Organization 
may only claim the services of a dentist during 
his consulting hours. Apart from urgent cases, 
it rests with the dentist himself to give his services 
at any other time. Should he be unable, in the 
event of an urgent case, to deal with the matter 
himself; he must arrange for another dentist 
to deal with the case. 

CLAUSE 6, I. Treatment may only be given 
in cases which constitute illness in the meaning 
of the Act. 

CLAUSE 6, II. Dentists must at once notify 
the Sickness Organization should a member of 
the Organization be incapacitated for work owing 
to a dental illness. 

CLAUSE 7, I. The following are the services 
which dentists are required to give, and which 
may only be given for actual illness : 

A. Extraction of a tooth or of the roots of a 
tooth, 10d. 

(Extraction of all the roots of a tooth counts 
as a single treatment. Apart from urgent cases, 
which only count as such for the first visit, a 
card of membership is all that need be shown 
by the patient if only three, or fewer, teeth are 
to be extracted ; if more than three teeth, or the 
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roots of three teeth, are to be extracted, the 
consent of the Sickness Organization must first 
be obtained.) 

B. Treatment of diseases of the mouth or 
teeth as a separate illness, per consultation, 73d. - 

(The signature of the member of the Organiza- 
‘tion is all that is necessary in such. Apart from 
urgent cases, should more than three consulta- 
tions be required, the written consent of the 
Organization must be obtained.) 

C. Devitalizing the pulp of a tooth—one treat- 
ment, and for a tooth which is not to be filled, 
"4d. 

(The signature of the member of the Organiza- 
tion is all that is required for this operation.) 

D. Partial removal of tartar in cases where 
there is inflammation of the gum, Is. 10d. 
Removal of tartar, including cleaning of the 
teeth, 2s. 6d. 

(This may only be done with the consent of 
the Organization.) 

E. Teeth filled with cement, amalgam, or 
gutta-percha, including any necessary capping 
or cement foundation, ls. 9d. 

(Apart from urgent cases, this requires the 
consent of the Organization.) 

F. Tooth and root of tooth filled, including 
devitalization of the pulp, or any other necessary 
dental treatment, 2s. 9d. 

(Apart from urgent cases, this requires the 
written consent of the Organization.) 

G. Root posts reset (crowns), 10s. 

(This may only be done with the written 
consent of the Organization.) 

H. Visit by day to patient, 1s. ; visit by night 
to patient, 2s. 6d. ; visit by night to dentist, 2s. 

(Exclusive of services specially charged for.) 

I. Dentures, 3s. a tooth ; 14 carat gold clasps, 
2s. 6d. (Platinum pins are to be exclusively 
used.) | 

(This requires the written consent of the 
Organization.) 

K. Remodelling a denture, 2s. a tooth. 

(This requires the written consent of the 
Organization.) 

CLAUSE 7, II. The consent of the Organiza- 
tion, when required, must be given on a form, 
in which the nature and extent of the proposed 
treatment must be entered. 

CLAUSE 7, III. Members of the Sickness 
Organization may not, under any consideration, 
be given, at the expense of the Organization, 
a more expensive denture, or more expensive 
fillings than those specified. 

Should à member demand a kind of denture 
or filling different from those specified, he must, 
in such case, bear the entire cost himself. Mem- 
bers expressing such a wish must be warned of 
the consequences to themselves. 
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CLAUSE 7, IV. The Organization reserves to 
itself the right to have inspected every kind of 
dental treatment given. 

CLAUSE 7, V. If any alteration or remodelling 
is required within ten weeks of the date on which 
it was executed, any such alteration or remodel- 
ling must be done free of charge by the dentist 
who dealt with the case. 

CLAUSE 7, VI. If on examination it is shown 
that the treatment given has not been of a nature 
suited to the case, the Organization is not bound 
to pay. 

CLAUSE 7, VII. The Organization specially 
reserves to itself the right to regulate the pre- 
scription of drugs. 

CLAUSE 8, I. Members of the Dentists’ Society 
must send in their aecounts, which must be 
accurately made out on a form supplied for this 
purpose, to their Society, within five days of 
the expiration of each quarter. The sum-total 
must be sent in to the Sickness Organization by 
the 15th of the first month in each quarter. All 
accounts are subject to revision by the Sickness 
Organization. 

CLAUSE 8, II. The Sickness Organization may 
impose a fine up to 10s. for any breach of contract 
shown in the accounts. 

CLAUSE 8, III. The amount for which the 
Sickness Organization is liable must be paid to 
the persons authorized to receive the money on 
behalf the Dentists’ Society within four weeks 
of the date on which the account was sent 
in. 

CLAUSE 8, IV. The Dentists Society is 
responsible for allotting the sums due to indi- 
vidual members of the Society. 

CLAUSE 9. A Conciliation Committee is to be 
formed for the purpose of settling any disputes 
which may arise in connexion with the terms of 
the agreement. The committee is to consist of 
three representatives of the Sickness Organiza- 
tion and of the Dentists’ Society respectively. 
They are to be elected anew every January, and 
may be replaced as required during the course 
of each year. The chairman must be chosen 
by ballot the first time the committee meets, and 
on every future occasion a representative of 
either party is to take the chair in rotation. If 
the committee fail to come to a settlement, a 
Court of Arbitration is to be formed. This is to 
consist of three representatives of the Sickness 
Organization and of the Dentists’ Society respec- 
tively, and an independent chairman, who is 
to be appointed from the State Insurance, or 
from the head State Insurance office. Decisions 
given by the Court of Arbitration are final and 
may not be appealed against in the Law Courts. 
The regulations in force with regard to the 


procedure to be observed in connexion with ` 
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Arbitration Courts under the Civil Law do not 
apply here. 

CLAUSE 10. Should a dentist break the terms 
of this agreement, or should he fail to give the 
care requisite to the scientific treatment of a 
patient, the Sickness Organization may impose 
a fine up to £5, or may require that the dentist 
should temporarily (three months to a year), 
or, should the offence be a serious One, per- 
manently, be suspended from Sickness Organi- 
zation practice. The fine is to be divided between 
the Sickness Organization and Charitable In. 
stitutions. 

CLAUSE ll. "The rules of the Dentists' Society 
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are not to contain any regulations which are 
contrary to this present agreement. 

CLAUSE 12. Every dentist who belongs to the 
Society for Free Choice of Dentist must agree to 
accept the regulations contained in this agreement, 
in precisely the same manner as he would do had 
he himself personally signed his name to them. 

CLAUSE 13. This agreement is to remain in 
force from January 1, 1914, to December 31, 
1917. At the expiration of this period it will 
continue in force for the ensuing year unless 
notice of its withdrawal has been received before 
October 1 of the last year during which the 
agreement holds good. 


PAPER ON 


INDUSTRIAL DENTISTRY 
AS ESTABLISHED AND CARRIED OUT BY A LARGE FIRM 
FOR SEVEN YEARS 


Bv J. CHAS. STOREY, L.D.S.L, AND 
W. SHIREFF FINDLEY, L.D.S. Epi. 


IN 1905 Messrs. Reckitt, of Hull, who had 
already shown more than ordinary interest in the 
physical and social life of their employees, 
thought the time had come for them to help 
their large staff of girls to a better condition 
from a dental standpoint, and they called into 
consultation Mr. J. C. Storey, whom they after- 
wards invited to organize a tentative scheme to 
deal with about 2000 girls. His advice was: 
" Arrange with a local dentist to superintend 
and organize a scheme for six months, and to 
supply the services of a qualified assistant for 
three and a half or four hours daily. This would 
necessitate the fitting up of a surgery on your 
works. After the scheme had been inaugurated, 
he, the principal, would himself attend now and 
again, say not less than one hour and a half each 
week, to see the books, records, charts, etc., and 
for consultation on special cases. The mechanical 
work would be done in the dentist's own work- 
room, and an equitable charge would be made 
io you, so that you could supply dentures to 
your own workpeople at fees which you know 
they could pay. This would at first save you 
the expense of fitting up a mechanical laboratory, 
and the responsibility of having a mechanical 
assistant. You would pay the superintending 
dentist a suitable honorarium for his time and 
trouble, and would, of course, bear your share 
of the cost of his assistant's time." 


On their adoption of this scheme they appro- 
priated à room 14 feet by 12 feet, with an 
ante-room, 10 feet by 11 feet 6 inches, ad- 
joining; the latter served also as a waiting- 
room. With regard to expense Messrs, Reckitt's 
instructions were “all needed appliances and 
fitments to be of the best hospital pattern, and 
the expense to be settled at the discretion of the 
dentist." The walls of the surgery and ante- 
room had several coats of enamelled white paint, 
and the floors were covered with washable 
corticine. 

We suggested a nurse to assist, and fortune 
favoured us, as we secured one who was partly 
trained ; her off-time between our visits was 
usefully employed in other forms of social work 
for the benefit of the girls. A doctor attended 
two hours weekly, at stated times, for the 
administration of nitrous oxide. 

The treatment during the first year was con- 
fined to the girls from fifteen to twenty years of 
age. It was left optional at first whether they 
would accept the treatment. It may be remarked 
that the general treatment was almost entirely 
free, and done in the employers’ time ; a nominal] 
charge was made, and nitrous oxide gas and den- 
tures were provided at about half hospital rates. 
During the first three months nearly one-half of 
those examined refused treatment. The second 
quarter the refusals were reduced to one-third. 
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Six months' trial led the directors to ask the 
writer to continue his arrangements for a second 
term of the same period, and at this stage they 
determined, with respect to all new girls, that 
* they should be willing to have their mouths 
put in order.” A new era was thus commenced, 
and naturally more interest was taken in the 
new-comers, who were not only to be put into 
order, but were to be kept up to the mark. 

At the end of this second period the directors 
decided to make the clinic à permanent part of 
their social work, and to engage a whole-time 
dentist to devote his entire service to this work. 

The following table, arranged in quarter years, 
of ‚work done during the first year will be of 
interest : 


| Aug.1| Nov. Feb. May 
to 1905 to to to 
Oct.31, Jan. | April July 
05 1906 1906 1906 
Nitrous oxide administra- 
tion . : ^ 80 51 | 108 77 
Ether adwiiniatration A — — — 2 
Local anæsthesia . — — | 29 28 
Total number of teeth | 
extracted : | 461 310 | 657 509 
Sealing and cleaning : 13 42 | 22 13 
Pulps removed under pres- | | 
sure anæsthesia . | 12 24 | 17 31 
Amalgam fillings, mostly 
cement-lined [252-5 7392" 1 S9I 431 
Cement fillings E 10409 88 | 09 94 
Temporary dressings , 58 79 | 48 | 60 
Roots filled . : : 14 35 28320 BD 
Crowns . ; x . | — d | 3 | — 
Mouths examined 930 4-222 "| 223 30 


Since the inauguration of the dental depart- 
ment treatment of patients has been continued 
at the works of Messrs. Reckitt by a dentist 
giving his whole time to the work. 

When it was first decided to make acceptance 
of dental treatment a condition of employment 
a great deal of prejudice, due mostly to ignorance, 
had to be overcome, but as time passed this 
practically disappeared, and the parents, who at 
first were the chief stumbling-block to progress, 
sometimes express satisfaction that their children 
should have opportunities which were denied to 
them in their youth. 

One of the most important factors in the 
effectual carrying out of an enterprise of this 
kind is undoubtedly the elimination of fear 
from the patients mind before undertaking 
any diffieult or arduous work. The girls’ con- 
fidence must be gained and little battles of 
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patience versus stubbornness must be won before 
the antipathy of the mass of the workers will 
be overcome; the dentist must never forget 
that he is dealing almost as much with a crowd 
as an individual, for the individual goes back 
to her room and diseusses the treatment meted 
out to her. "Therefore kindliness is an absolute 
essential to success in this work. 

Success has been achieved along these lines 
at these works, so that an ever-increasing number 
of girls continue to ask for further treatment 
after the time when it was compulsory for them 
to have it. 

When dentistry was put on a permanent 
basis, it was necessary to have a room for 
mechanical work, so that dentures could be made ; 
a room of sufficient size was allotted and well 
fitted up. 

When a girl requires artificial teeth, they are 
supplied at half the cost price; no pressure is 
brought to bear as to the amount to be paid 
at a time, the girl being allowed to pay just what 
she ean conveniently afford. In some cases of | 


. necessity the girl has been provided with dentures 


free of all cost. 

When the first nurse left, a girl m from 
the ambulance corps maintained by the works 
was given the opportunity to take her place and 
was trained as surgery attendant; she now 
attends both the doctor and the dentist, and 
has always proved highly satisfactory, so much 
so that other girls from the same source have 
been given some training, in order that when the 
present nurse is away for any reason there is 
always some one to take her place. 

Messrs. Reckitt have always given the dentist 
a free hand in ordering new instruments and 
supplies. 

One of the greatest gains to the firm and com- 
munity which this work has helped to bring 
about has been the enormous increase in the 
self-respect of the girls, and this, together with 
the fact that their mouths are kept clean and 
healthy, must result in improved health condi- 
tions, both as regards themselves and, indirectly, 
the people in general. 

The dentist works in conjunction with the 
doctor, who promptly refers any one needing — 
dental treatment ; this results in the elimination 
of many of the incipient sources of disease. 

In eonclusion, it may be stated that about 
4000 mouths have been put in order since the 
inauguration of the dental department; as will 
be easily seen from these figures the ultimate 
good derived from this undertaking must be 
immeasurable. 
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PAPER ON 


INDUSTRIAL CLINICS 


WITH SPECIAL REFERENCE TO MESSRS. WILLIAM CRAWFORD 
AND SONS, LTD., BISCUIT MANUFACTURERS, LIVERPOOL, 
LONDON, AND EDINBURGH 


By F. J. BLIGHT, L.D.S. Ena. 


I BELIEVE I am correct in stating that Dr. Young, 
a Government Inspector of factories in Liverpool, 
was largely instrumental in drawing the attention 
of many large employers of labour to the appal- 
lingly defective state of their employees’ teeth, 
and emphasizing the general prevalence of dental 
disease among industrial workers. 

William Crawford and Sons, the well-known 
biscuit manufacturers, recognizing this fact, and 
willing to further the interests of their employees 
in matters relating to their health and general 
welfare, decided to obtain the services of a doctor 
and dentist, and, in 1909, established medical 
and dental clinics in connexion with their works. 

Briefly, the scheme laid down by the firm was 
this : 

(a) That all employees of over two years’ 
constant employment should have free dental 
attention, consisting of dressings, fillings, and 
extractions. 

(b) That those of over one year but under two 
years' service. should. pay half the scale of fees 
arranged with me. 

(c) That those again of under one year's employ- 
ment should pay the full fees for all treatment 
except in case of dressings for the relief of 
pain. 

(d) That artificial dentures should be supplied 
at reduced fees, much on the same lines as 
charged by some of our Provident Dental Aid 
societies. 

(e) That higher branches of dental work, such 
as gold fillings, inlays, and crowns, should be 
considered extras and undertaken at reduced 
fees. 

Needless to say, there is not much demand for 
the last class of work except among the office 
staff. 

The clinic is held at a house with a north-west 
aspect, situated in the neighbourhood of Fair- 
field, a suburb of Liverpool, and at a distance of 
about three minutes’ walk from the works. 

. The house is quite prettily situated and well 
built, having for our purpose two good rooms 
on the ground floor, comprising a waiting-room 


22 feet by 18 feet, and a surgery 18 feet by 
15 feet. Both rooms have large French windows, 
with head-lights above the doors, which open 
out on to a garden. 

You can understand that this arrangement 
ensures an excellent light. The house is occupied 
by one of the firm's employees and his wife ; 
this man acts as caretaker and dental attendant. 


A ScHEME OF WORKING THE CLINIC 


Employees requiring the services of the dentist 
must apply to the timekeeper for permits. 
These are of different colours according to the 
period of constant employment and service to 
the firm. 

(1) A white permit is given to those of two 
years' employment, and entitles the patient to 
free treatment of dressings, extractions, and 
plastic fillings. 

(2) A red permit enables an employee of under 
two years' service to the above treatment, but 
at half the scale of charges arranged for. 

(3) A blue permit is given to those of under one 
year's service ; this entitles the patient to dress- 
ings for the relief of pain gratis. All other treat- 
ment must be paid for by the employee. 

The firm do this as a matter of protection, 
because a worker might be tempted to join the 
works in order to obtain free dentistry, and then 
depart. 

The numbers of extractions carried out were 
493 under gas and 158 with ether in a given 
year. Now under ordinary circumstances there 
is no doubt that a great many of these teeth 
could have been saved, but one has to combat 
the crass ignorance of the working classes, who 
think that the only cure for a toothache is to 
have the unfortunate tooth removed ; and I, 
personally, have the greatest possible difficulty 
in persuading a large proportion of the patients 
to have their teeth saved by conservative 
methods. Often enough parents, especially 
mothers, absolutely forbid filling; no doubt, 
school clinies will in the course of time educate 
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a great number of the working classes in this 
respect ; the terrors of tooth filling will slowly 
pass away, and, more than this, people will 
appreciate and learn the value of conservative 
treatment. However, in spite of these difficulties 
and prejudices I managed to save 310 teeth in 
one year. 

. Public instruction and popular lectures on the 
care of the teeth would do a great deal of good 
in many of our working-class centres, and one 
looks forward hopefully to the time when every 
one of these workers will come to us demanding 
that the aching tooth may be not only treated 
but filled. 

In attending a clinic of this kind one is much 
struck by the ravages of dental caries, and one 
is perfectly justified in saying that there is no 
disease more common, more disastrous, and 
more far-reaching in its sequele. The absolute 
neglect of the care of the mouth and teeth among 
the working classes is appalling, and the nation's 
health is endangered. Every effort in the direc- 
tion of amelioration should be encouraged, and 
the State, realizing its responsibility in this 
important matter, should encourage and support 
all those agencies that may be forthcoming for 
the treatment and prevention of dental caries. 

Unquestionably, large-hearted firms like Craw- 
ford's, Johnson's Dye Works, Diamond Match 
Factory, Cadbury's, and Fry's, and many others 
too, had rather a set-back when Mr. Lloyd George 
brought forward his great scheme of State Insur- 
ance, because many large employers of labour 
were contemplating free medical and dental 
service for their employees. There is little 
doubt that the scheme, good though it is, has 
certainly acted as a deterrent in preventing 
employers providing dental aid for their em- 
ployees solely on the ground of expense. Mr. 
Lloyd George could not have been cognizant of 
the sequelæ of dental caries and its intimate 
relationship with other bodily diseases, other- 
wise he would not have overlooked the importance 
of dental treatment as an essential part of his 
national medical scheme. 

In my own sphere of work I have seen pale, 
anæmic girls become more robust and healthy ; 
and emaciated, weak-looking, neurotic men, with 
symptoms of gastric catarrh, become, on their 
own confession, healthier and therefore better 
fitted for work as the result of the removal of 
a lot of septic teeth, and the subsequent wearing 
of artificial dentures. 

There is, too, important relationship between 
dental caries and tuberculosis. Carious teeth 
can act, and do act, as invasion points for entry 
of the tubercle bacillus ; this, no doubt, will be 
demonstrated in other sections of the Con- 
gress. 
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Now I do not want those present to think for 
a moment that I have not seen quite good, 
healthy mouths containing, in not a few instances, 
almost perfect sets of natural teeth. "The occur- 
rence is somewhat rare, and on inquiry one 
finds that other members of the same family are 
likewise happily possessed ; there is some truth in 
the saying, * Good teeth run in families," and 
my experience at this clinic goes to prove this. 
Dental disease is far more prevalent among the 
Scoteh and Welsh than, say, among the English 
and Irish, and those again of the Jewish race. 
It may further interest my hearers that in all 
the hundreds of cases I have treated for dental 
caries I have only seen three cases of true pyor- 
rhoea alveolaris. This may be accounted for by 
the fact that most of the patients are young 
adults, whose ages run from sixteen to twenty- 
five. 

Industrial clinies, particularly when connected 
with the manufacturing of confectionery and 
food-stuffs, should, I venture to think, be insisted 
upon by the State, and, further, financially sup- 
ported by Government, not only for the benefit 
of the worker in this class of employment, but 
for the benefit of the consumer. Unquestion- 
ably there is every chance of disease being 
spread by the employment of workpeople with 
defective teeth, and Messrs. William Crawford 
and Sons deserve every credit for taking the 
precaution of establishing a medical and dental 
clinie, and having every worker examined by 
a medical expert before entering their employ. 
If the employee's health becomes impaired after 
entry, and the cause is a deserving one, he is 
medically attended at the private home at 
Helsby. 

Dental clinies serve a great twofold purpose: 
first, they afford protection for large masses of 
ignorant, wage-earning people from malpractice 
at the hands of the unqualified ; secondly, 
they provide skilled treatment for the most 
prevalent of all diseases, dental disease. 

Let me here emphasize the fact that the 
health of the nation commences with the pre- 
servation of its teeth. . 

In conclusion I may say, although the words 
are not mine, that'* very sound tooth is a weapon 
in defending health, a builder of physical power 
through good digestion and  assimilation—a 
constant aid in the maintenance of energy so 
essential to success. Keeping the teeth in good 
condition in a clean mouth is the greatest 
hygienic command of to-day." Dental disease 
has become almost a national danger, and should 
be treated on national lines, either by private 
philanthropists with State aid, or on a con- 
tributory basis participated in by employer, 
employee, and the State. | 
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PAPER ON 


ORAL HYGIENE AND PUBLIC DENTAL SERVICE 
IN THE PHILIPPINE ISLANDS 


By LOUIS OTTOFY, D.D.S., MANILA, PHILIPPINES 


From a dental standpoint progress in the Philip- 
pine Islands is comparatively recent. In fact, 
up to the time of the American occupation 
(1898), there were no dentists outside the three 
largest cities of the Archipelago. Under such 
circumstances it is of interest to record the 
progress made along the line of public dental 
service, to which this brief paper is entirely 
confined. 

When I arrived in Manila in 1899, and up to 
that time, no effort had ever been made to render 
dental services to the poor, or to the school 
children, to prisoners, or in any way to any one, 
except through the dentists who were engaged 
in private practice, and, of course, for remunera- 
tion. For several years the conditions were 
unsettled, and it was impossible to do anything 
along these lines. There was only one hospital 
in existence, and that one, at that time, far from 
being as modern as it might have been. There 
was no dental school, and, of course, no dental 
clinic. By 1904 the conditions were sufficiently 
improved to lead me to look about with a view 
to establishing a dental clinie where the poor 
people might seek emergency relief. The estab- 
lishment of St. Paul's Hospital offered an oppor- 
tunity, and on May 1, 1905, I opened the first 
dental clinie in Manila. As usual, funds were 
lacking, but I secured some donations from 
dental manufacturers in the United States, from 
some dentists here in Manila, and adding instru- 
ments and equipment from my office, with the 
help as to free quarters from the hospital authori- 
ties, the clinie came into being. At first it was 
intended that it should be visited each morning 
by a practising dentist, who would give his time 
without pay, and six of us agreed that each one 
should give one forenoon, or at least part of the 
day. This plan soon failed, because every one 
soon found that he had not the time to devote 
toit. WhileIknew that this would be the result 
of the plan, for certain local reasons into which 
it is not necessary here to enter, I was obliged 
to give a practical demonstration of its failure. 

Then I secured the services of a young man, 
and arranged that other dental operations than 
merely extractions and treatments should be 
included in the work of the clinic. For such 


services a moderate charge must be made to 
compensate the assistant and pay the expenses 
of the clinic. This plan succeeded, and the 
clinie at that hospital in the nine years of its 
existence treated nearly 8000 patients, for whom 
more than 19,000 operations were performed. 
By far the largest number of these operations, 
thatis, over 16,000, consisted of gratuitous treat- 
ment and extractions. This was made possible 
by the fees received for fillings, crowns, bridges, 
dentures, etc., which numbered about 2000. In 
some exceptional instances plastic fillings were 
inserted free of cost. 

When this clinic became self-sustaining I 
extended the work to the federal prison, which 
houses about 3000 prisoners. My assistant at 
St. Paul’s Hospital visited the prison once a 
week for an afternoon, taking the necessary 
instruments with him. Finally, when the value 
of the work was recognized by the prison officials, 
I succeeded in having a dental office equipped 
with chair, engine, bracket, etc., in a new hospital 
building then being finished within the prison 
compound. These weekly visits have been con- 
tinued, of late somewhat irregularly, because for 
extractions and treatments the facilities are pro- 
vided in the dental room at the prison, and some 
of the attendants have become sufficiently able 
to take care of simple cases. There must be a 
large number thus cared for, but I have record 
only of the work of my assistant, and that shows 
that nearly 3000 operations were performed in 
the prison, almost entirely consisting of extrac- 
tions and treatments. However, over 100 con- 
sisted of fillings, dentures, bridges, crowns, etc., 
and these were made for prisoners who were able 
to pay for the service, and who warmly appre- 
ciated the opportunity to secure relief or comfort 
or preservation while under confinement. 

Later I extended the work to the public 
schools, expecting to have an assistant to do 
only treatments, extractions, scalings, and plastic 
fillings, and to pay for all this out of the profits 
made by one man at St. Paul's Hospital, myself 
superintending and looking after the service free 
of compensation. But this was too much of an 
undertaking with no funds. Nevertheless, while 
I was experimenting with the plan, I had the 
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young man installed successively in the Girls’ 
Orphanage, the Home of the Holy Child, and the 
School for the Deaf and Blind, all eleemosynary 
institutions. All the inmates were looked after, 
and for them (numbering a little over 100) more 
than 400 operations were performed ; in fact 
everything was cared for in each mouth except 
extractions, to which many would not consent. 

Apart from the work I have just mentioned, I 
established my assistant in one of the public 
schools located in the congested native district 
of Manila. From my experience with the work 
in the public schools, it makes my heart ache 
to be unable to carry on the work. _ After realiz- 
ing from my own practical experience on the 
ground, and among, to us, a strange people, the 
immense amount of good that may be accom- 
plished for so little money, it was with consider- 
able regret that I abandoned the work. I took 
the matter up with the Secretary of Public In- 
struction and the Director of Education, and 
received the most cordial encouragement and 
support, except as to funds. It was in face of 
some opposition that the principal of the school 
permitted me to install the clinie, but when she 
recognized the value of the work it was with 
equal regret that she saw the work abandoned. 
Had I the time for it, I am quite sure that 
wealthy natives could be interested in supporting 
a dental clinic, with some slight aid on the part 
of the Government. 

Here, as elsewhere, the impression has pre- 
vailed that the Filipinos have better teeth than 
races supposed to be more highly civilized, but 
that this is an error was proved by the examina- 
tion of the teeth of school children made by. me 
here in the city of Manila, and reported to the 
Fourth International Dental Congress, St. Louis, 
Mo., 1904. The examinations proved that the 
condition of the teeth of the Filipinos is about 
the same as that of Americans, Germans, British, 
Swedes, etc. | 

Limited as the work in the publie schools was, 
nevertheless 940 children were cared for, and 
but of the less than 3500 operations over 2000 
consisted of plastic fillings. In a future report 
I trust to be able to record that Manila is abreast 
with other cities so far as dental services for 
school children is concerned. 

Apart from these clinies, I also made an effort 
to establish a dental clinic in another of our 
prominent hospitals, that of St. Luke's, where, 
in fact, more than ten years ago, I made regular 
visits for the purpose of merely extracting teeth 
for the poor people who visited the free medical 
clinic. I installed a young man in the clinic, 
and, as the record shows, some 1500 operations 
were performed, and I established the work on 
the same basis as at St. Paul’s—that is, that there 
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shall be an income from which to pay the assis- 
tant, as the hospital was not able to lend financial 
aid. This method, however, was contrary to the 
charter of the institution—that is, the exacting 
of any fee for any purpose in the free dispensary 
—and it, therefore, had to be abandoned. But 
there, as well as in the various stations of the 
Bureau of Health throughout the city, some dental 
services are rendered, of which I have no record. 

Lastly, nearly two years ago, I established a 
dental clinic in connexion with the free dispensary 
of the Philippine General Hospital, which is a 
Government institution. Here, and here only, 
of all the clinies mentioned in this report, the 
clinic receives financial support. While I receive 
nothing for superintending the clinic, the assistant 
is paid and all materials are purchased by the 
hospital, which also installed the equipment. 
Here also I followed the plan in vogue at St. 
Pauls Hospital—free service for the relief of 
pain, without question, to one and all; moderate 
compensation for other work. I endeavour to 
prevent abuse of the last-mentioned privilege, 
and I think it is seldom that.any one who is able 
to pay the customary fees of dentists takes 
advantage of the dental clinic. "This institution 
is destined to have the largest dental clinic in the 
city. As the records indicate, in less than two 
years nearly half as many patients have been 
treated there as in St. Paul's in more than nine 
years, while the operations also, in the same 
period, are more than half the number of those 
in the longer period at St. Paul's. This clinic is 
largely attended by the very poorest of the 
inhabitants of the city. 

I have made periodical reports of the work of ` 
these clinies, all of which were published in the 
Dental Cosmos, of Philadelphia, and the interested 
reader is referred for further details to these 
reports. They appeared in the Dental Cosmos 
as follows: August 1910, October 1911, Novem- ` 
ber 1912, and May 1914. 

The attached tables are self-explanatory. 
They show the number of patients treated in 
each institution, amounting to a total of 14,134, ` 
two-thirds being males, and one-third females ; 
that the beneficiaries are almost exclusively 
Filipinos, all but 377 having been natives, and 
that the latter, apart from the whites, who are 
Americans, Spaniards, Germans, etc., include 
a number of Oriental people. The total opera- 
tions amount to 37,612, öf which 32,000 consisted 
of extractions and treatments, indicating that 
these clinies are sought principally for the 
purpose for which they were established—giving 
relief to the poor. The report shows the making ` 
of a number of facial prosthetic cases, noses, lips, 
ears, and eyes. These are reported and illustrated 
with fifty-four photographs and drawings, and 
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will be presented in another section of the Sixth 


International Dental Congress. 


Dental Seroices rendered in the Various Dental 
Clinics of Manila, Philippine Islands, from 


May 1, 1905, to May 31, 1914, inclusive 


NUMBER OF PATIENTS TREATED 


St. Paul’s Hospital 7,770 
Philippine General Hospital . 3,533 
Bilibid Federal Prison 1,450 
Public Schools e! 940 
St. Luke's Hospital : 336 
Girls’ Orphanage 78 
School for the Deaf and [infe 18 
Home of the Holy Child 14 
Total 14,134 


Male . 
Female 


Filipinos 
White 
Chinese 
Japanese 
Hindus 
Negroes 
Arabians 
Turks . 
Syrian 


Total 


14,134 


DENTAL OPERATIONS PERFORMED IN THE VARIOUS DENTAL CLINICS OF THE CITY OF 
MANILA, PHILIPPINE ISLANDS, FROM MAY 1, 1905, TO MAY 31, 1914 


St. Paul's Hospital 


Treatments . 


Extractions . - : : : E 6,880 
Amalgam fillings . 373 
Cement fillings 431 
Gold fillings . 3 36 
Gutta-percha fillings 446 
Cleaning cases : : : : 87 
Vulcanite dentures . : , 144 
Vulcanite dentures, repaired . : x 5 
Gold crowns , ^ é : 380 
Porcelain crowns . : 3 : A 97 
Richmond crowns : : : : 4 
Bridges : : - ; : 249 
Regulating cases . À - ` : 2 
Prosthetie noses . : ; À . 6 
Prosthetic upper lips . : e A 1 
Prosthetic lower lip e : 1 
Prosthetic ear 1 


Prosthetic eyes and part ‘of face 
Fractured mandible, treatment 
Obturator, cleft palate 


ZS 


Total 19,101 
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PAPER ON 


LANTERN DEMONSTRATION OF SLIDES SHOWING MEANS 

OF PUBLIC INSTRUCTION IN DENTAL HYGIENE, AS CON- 

DUCTED BY THE NEW YORK STATE (U.S.A) DEPART- 
MENT OF HEALTH 


By Dr. W. A. WHITE 


CONSULTANT AND LECTURER ON ORAL HYGIENE, NEW YORK STATE DEPARTMENT OF HEALTH 


Lonp Bacon says, in his preface to ‘ Maxims of 
the Law": “ I hold every man a debtor to his 
profession." 'This maxim I believe applies to the 
dental as well as the legal profession, and should 
be recognized as a personal obligation on the part 
of every man associated with the practice of 
dentistry. While the sciences and arts are a 
potent factor in the healing art, with the pro- 
gress of higher education we must not fail to 
recognize the prominent position that the dental 
art occupies when the health problem is under 
consideration, for it has become an acknowledged 
fact by both the medical and dental professions 
that there is no part of the body so closely asso- 
ciated with general systemic conditions as the 
oral cavity therefore we are justified in saying 
that the mouth is the gateway to the human body. 
"This statement is verified by reference to the 
following eminent members of the medical frater- 
nity, men who are acknowledged leaders in the 
practice of medicine in the United States. I refer 
with pride to Dr. Knoff, of New York City, the 
recognized authority on the treatment of tuber- 
eulosis, who said, when addressing an audience of 
physicians at the Fourth International Medical 
Congress, held in the city of Washington, D.C., 
U.S.A., in September 1912, * I defy the most 
skilled physician either to help or eure a tubercular 
patient that has decayed teeth-in the mouth." 
Dr. Jacobi, of New York City, U.S.A., who is 
known to the medical profession as the ** Grand 
Old Man" in medicine, when addressing an 
audience at the International Mouth Hygiene 
Congress at Buffalo, N.Y., U.S.A., said, ‘ If more 
attention was paid to the mouth and teeth, there 
would be far less sickness among both old and 
young." "These and other eminent opinions have 
led many of our State Departments of Health to 
advocate and carry into effect instructions on 
oral hygiene, which has now become a fixed feature 
ofthe educational system of theHealth Department 
ofthe State of New York, and which is conducted 
wholly under their direction as a distinct feature 
of their health work. 


The method adopted and pursued with most 
gratifying result is through the medium of illus- 
trated lectures, including the use of nearly one 
hundred slides, showing the formation, structure, 
and development of both the temporary and per- 
manent teeth, the intimate relation of the deciduous 
to the second or permanent teeth, with special 
reference to the * Six-Year Molar,” which in the 
majority of cases is found missing, due to the fact 
that it is thought by the parents to be a ‘ First 
Tooth." The nerve and blood supply, together 
with the origin of the fifth and seventh pair of 
nerves, which supply the five human senses, and ` 
their direct connexion with the teeth, are clearly 
shown, and the student is taught how any one 
of these organs may become affected from the 
presence of a decayed tooth in the mouth. The 
serious results caused from the presence of adenoids 
are shown, and also the deformities of the mouth 
and teeth caused by thumb sucking, special in- 
struction being given mothers on this phase of 
the subject. A prominent feature of the illus- 
tration is the effect of neglect of the mouth and 
teeth, viz. failure to brush them, showing the 
action of the acids found in the fluids of the 
mouth and stomach, causing decay of food lodging 
beneath the teeth, and in cavities of decayed 
teeth, resulting in fermentation and decay, thereby 
stimulating and promoting the growth of disease 
germs, many of which are the direct cause of such 
diseases as typhoid fever, pneumonia, diphtheria, 
and worst of all tuberculosis, all of which is 
illustrated and shown by the use of interesting 
and instructive slides. The anatomical struc- 
ture of the tooth is explained, as well as the 
manner in which the tooth is nourished, and the 
causes of decay are shown and explained, with 
the admonition that a clean tooth never decays. 
The proper method of brushing the teeth is 
demonstrated, while digestion and assimilation 
are fully presented, with the importance of each to 
the proper development of the various tissues of 
the body, and what faulty metabolism means. 
The constituent elements of the food, such as the 
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phosphates, lime salts, fats, sugars, proteins, and 
earbohydrates, are described, and how through 
the medium of the blood they are distributed and 
assimilated while the child sleeps, with special 
reference to the fact that in order to have 
proper assimilation we must have proper diges- 
tion, and in order to have proper digestion we 
must be able properly to masticate our food, 
and in order to masticate our food properly we 
must have good, sound teeth and a clean, healthy 
mouth. The manner in which germs propagate in 
neglected mouths and how they become mixed 
with the food while eating and are carried into 
the stomach, and in this way infect the system, is 
called to their attention, while at the same time 
they are taught that the two important factors 
associated with the growth of germs are found 
in the stomach, viz. heat and moisture. The 
lesson of sanitation and prophylaxis is made so 
plain that both old and young are made acquainted 
with the importance of what oral hygiene means 
to the health of every growing boy and girl. In 
addition to this method of instruction, which has 
been confined to the schools of our cities and larger 
towns, a series of charts is now being prepared 
for use in the rural schools, covering nearly all 
the features above mentioned, and at the same 
time the New York State Department of Health 
has under consideration the purchase of a com- 
plete portable stereopticon outfit, which will permit 
the regular illustrated lecture to be given in the 
rural sections where electrical appointments can 
never be hoped for, and in-this way oral hygiene 
instruction will be general throughout the State. 

Since the inauguration of this work in New York 
State as a part of the health work, similar in- 
struction has been adopted by many other States, 
and the indications are that in the very near future 
every State in the United States will have estab- 
lished a regular system of oral hygiene education 
as a part of the school curriculum. 

A pleasing feature of the work is the manner in 
which it has been received by those in charge of 
our educational institutions, private as well as 
publie; the endorsement the movement has 
received from this channel has been one of its 
highest recommendations, and has fully convinced 
its advocates that it is a prominent factor in 
educational progress, and the writer predicts that 
the day is not far distant when all dental schools 
will announce a chair in oral hygiene. 

At the present time Government officials have 
under advisement its introduction as a health 
teatare of the Army and Navy, presenting it in the 
same manner in which it is presented in our schools, 
believing it to be of vital importance to the 
members of both departments. 

The Oral Hygiene Department was established 
October 12, 1912, by the New York State 
Department of Health, the first State Department 


in the United States to give official recognition 
to this subject. Actual work was begun in 
February 1913, the intervening time being devoted 
to preparing material for presenting the subject 
to the publie and the schools. Since that time 
up to date seventy-four cities and towns have been 
visited, one hundred and five Jectures have been 
delivered, and the message of oral hygiene has 
been preached to over 100,000 school children in 
New York State, with every indication that a 
greater number will be reached this year than 
during any previous year, this on account of the 
interest taken in the work by the dentist, physician, 
and the superintendents of our schools. 

Where data have been recorded, much to the 
surprise of all interested it has been learned that 
the cause of absence from school due to abnormal 
conditions of the mouth and teeth average about 
47 per cent., while examination of the mouths of 
school children reveals the actual fact that 90 per 
cent. need dental attention, and the failures in 
final examinations in our schools show that 50 per 
cent. are due to trouble with the mouth and teeth. 
These delinquents, classified as repeaters, have . 
awakened the Boards of Education and brought 
an important duty to their attention to such an 
extent that a thorough investigation of the cause 
of this large percentage of failures has been carried 
on and proved to be “ decayed teeth”; the 
result has been that free dental dispensaries, in 
connexion with the schools, have been established 
in all sections of the State, and nearly every school 
building now under construction will be provided 
with a complete dental equipment, for the benefit 
of the poor boys and girls attending these re- 
spective schools who may need dental attention. 
This will have a tendency to obliterate much of 
this long-neglected condition, and will, as has been 
satisfactorily demonstrated, be the logical medium 
for moral, mental, and physical improvement as 
well as normal development ; it will demonstrate 
to the world that scientific research work has done 
no greater work than to acquaint mankind with 
the relation that the mouth and teeth bear to the 
human body and health, Wearethus very clearly 
shown that every phase of the dental art is a domi- 
nating factor in dealing with the health problem 
in all of life's characteristics. Dr. C. H. Mayo, 
of Rochester, Minn., one of the most noted members 
of the medical profession in this country, said 
at the close of a paper read before the Chicago 
Dental Society, in Chicago, Ill., U.S.A., January 
31, 1913 : 

“ The difference between the knowledge of the 
layman and the medical attendant, including the 
dentist, should not be too great. Medical progress 
may be stayed from time to time that the layman 
may be educated to certain truths of health, that 
he may first know, then desire, and then demand 
proper health conditions. The publie education 
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by boards of health, school inspection, special com- 
mittees, and the medical profession have shown 
what can be done with the dreaded scourge 
tuberculosis." 

All can appreciate the rapid change in health 
conditions along associated lines. Nineteen 
million dollars were spent during last year in 
this country in public instruction and care of 
tuberculosis alone. 

It falls upon the dentist and oral surgeon to 
study the diseased condition ofthe mouth. Dental 
literature is full of it, and much original work has 
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been done by such leaders as Black, Talbot, Nodine, 
Hartzell, Brophy, and numerous others. The work 
is discouraging, but must be kept up, and even- 
tually it will have its effect. The dentist's patients 
must be warned that the mouth is by far the 
greatest portal of entrance of GERM LIFE into the 
body, and the most easily infected part of the 
alimentary canal. The people will gradually 
demand more of their medical adviser. The next 
great step in medical progress in the line of pre- 
ventive medicine should be made by the dentists. 
The question is, wILL THEY DO IT ? 


SECTION X 
Dental Education 


PRESIDENTIAL ADDRESS 


GENTLEMEN,—Since I put my remarks together 
a little while back, a great change has taken 
place in Europe, and I regret, owing to the 
trouble around us, I am not able to express my 
good wishes in person to many of our foreign 
delegates, nor shall we be able to avail ourselves 
of their valued contributions and criticisms ; 
nevertheless, to you who are here I wish, on 
behalf of the Section, to bid a hearty welcome, 
and trust you will all have a happy and useful 
visit. 

. lalso wish to express my thanks to the Or- 
ganizing Committee for the honour they have 
conferred upon me by electing me President of 
this Section. The subject is one I am naturally 
deeply interested in, and I shall do my utmost 
to earry out the duties and to make the work of 
the Section a success. 

I regret, through ill-health during the last 
twelve months and the necessity for a surgical 
operation, I have not been able to make myself 
as familiar as I would wish with the conditions 
and regulations in other countries, nor to contri- 
bute a report or paper for discussion in the 
Section. 

A very wide interpretation has been given to 
the term dentaljeducation, and rightly so, for 
dental education is not of necessity confined to 
those who are nominally called students, but 
can with'truth be extended to those who have 
obtained their degree or diploma, and even to 
the public. 

This section is therefore a very important one— 
I might almost say the most important—for to 
most of us is allotted the task of teaching and 
preparing students in such a manner that they 
may be able to assimilate all the knowledge now 
vouchsafed to us, and, more important still, that 
the teaching shall be such as to give them a solid 
foundation on which they may be enabled to 
obtain a true and broad outlook and, by research 
and observation, build up a greater superstructure 
than we can now imagine. At previous Con- 
gresses, either International or of the F.D.I., an 
ideal curriculum has been adopted. 

The question of teaching dental mechanics, 


or prosthetics, either by (1) apprenticeship 
with private practitioners or (2) in recognized 
schools, has been discussed, and a resolution 
recorded in favour of the school, or preceptorial 
method. 

Dr. Kirk is presenting a statement on the 
proportion of didactic teaching which should be 
given, and his address may possibly be referred 
to in this Section later. The object desired by 
the committee of this Section has been, in the 
main, to arrange for the discussion of a few of 
the subjects of the ideal curriculum, with a view 
to defining the extent to which those subjects 
should be taught, as best suited to the length of 
the currieulum and the requirements of the 
dentist. 

There will of necessity be modifications neces- 
sary in each country, but I see no reason why a 
general agreement should not be arrived at. 
There are one or two points to which I should 
like to allude, which more particularly affect my 
own country. In this country most, if not all, 
dental schools are associated with dental hos- 
pitals. These hospitals are publie institutions 
supported by publie voluntary contributions and 
governed by a general committee composed of 
lay or publie members and a certain number of 
the dental surgeons appointed by the charity, 
whose services to the charity are honorary, and 
who are.also, by virtue of their appointment, 
clinical teachers in the dental schools. Some 
schools have complete autonomy in their school 
affairs and have their own committees ; others 
are to a great extent governed by the general 
committee. The dental work of the charity or 
hospital is undertaken by the dental surgeons 
and the students, but I often doubt whether this 
association is the most beneficial from a teaching 
standpoint. A great boon is undoubtedly con- 
ferred on the publie, but, owing to the great 
number of patients attending the hospitals, the 
treatment which is required by them cannot 
in all eases be undertaken in a truly conservative 
spirit, and students are therefore apt to acquire 
the more ready (from the publie expediency 
standpoint) rather than the more ideal methods, 
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Further, the students' fees, which make up the 
funds of the schools, are often used on behalf 
of the charity, and are therefore lost to teaching. 
The services of the dental surgeons as teachers 
are frequently purely honorary, and whilst many 
of us are grateful to those who have so given 
‘their services, I think the system is quite wrong. 
All teachers should receive a remunerative fee 
for the teaching and time they give. 

In general it would seem as though the time 
has arrived when efforts should be made specially 
to train dental teachers; the gift of teach- 
ing, however able we may be as dentists, is 
not always in us. The dental teachers of the 
four Northern Universities of England have 
lately formed themselves into an association in 
order to correlate the teaching and discuss the 
methods by which it may be improved. A 
somewhat similar association prevails, I believe, 
in the United States of North America, and I 
feel that such associations or societies might be 
profitably formed in all countries. I do not 
think the qualified dentist is ever accorded by 
the publie an adequate recognition or a position 
in accordance with the strenuous and severe 
training which he has to undergo. The require- 
ments are equally as great as those of the ordinary 
medical practitioner, and yet the general feeling 
is that it is of secondary importance. 

It seems to me that both medical and dental 
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students should proceed together in the study 
of chemistry, biology, anatomy, and physiology, 
and from that stage only take up such courses 
as would thoroughly equip them for whatever 
branch they wished to practise or specialize in, 
and that the medical practitioner, aurist, oculist, 
dentist, etc., should each obtain a diploma or 
degree of the same importance or standing. I 
do not suggest that opportunities for extended 
knowledge should not be given ; those who have 
the time and ability can always usefully extend 
their knowledge, but in these competitive days 
it behoves us to train students, with the least loss 
of time and energy, as may be best to equip 
them for their chosen calling. 

A great change of opinion with regard to the 
dental curriculum is taking place amongst all 
edueationists, and, strange as it may seem, the 
same conclusions are simultaneously being ex- 
pressed by various members of the Congress, 
only showing that the same problems are before 
us all, and that the right solution is bound to 
reveal itself. 

As many of the reporters, speakers, and writers 
of papers are not with us, I propose that all 
reports and papers shall be accepted, so that 
they may be eligible to appear in the Transactions, 


and, notwithstanding our grave troubles, the  . 


valuable work so prepared will not be lost to 
dentistry at large. 


REPORT ON 


THE TEACHING OF BACTERIOLOGY TO DENTAL 
STUDENTS, WITH SPECIAL REFERENCE TO THE 
METHOD AND THE EXTENT OF THE TEACHING 


By J. HOWARD MUMMERY, M.R.C.S., L.D.S. Ene. 


BACTERIOLOGY is a comparatively new subject 
to the dental student, and has only formed part 
of the dental curriculum in Great Britain for about 
twelve years. 

The science has grown so rapidly and become of 
such immense general importance in the study of 
disease that it is very difficult to select from the 
mass of material the really essential matter for the 
teaching of the dental student—that amount of 
knowledge of the subject which is most important 
to him in the practice of his special branch of 
medicine. 

It is unnecessary at this day to dwell upon the 
great importance of a knowledge of bacteriology 
to the dental student ; the intimate connexion be- 


tween diseases in the mouth and general patho- 
logical conditions in the body generally are evident 
to all. 

Especially during the last few years has the 
strongest evidence been brought to bear upon 
the disastrous effects of even slight septic condi- 
tions in the mouth and teeth. This is especially 
evident in that very widespread disease, pyorrhoea 
alveolaris, and the effects of bacteria and their 
toxins are seen to be so far-reaching that many 
diseases hitherto considered to have no con- 
nexion with septic infection from the mouth, such 
as rheumatoid arthritis, anemia, and debility, 
have been traced to this source. 

In my own teaching of the subject to the dental 
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student I have emphasized the fact that there is 
no such thing as dental bacteriology, although the 
subject is described under this heading in the 
regulations of the curriculum. A more or less 
complete knowledge of the general science is 
absolutely necessary for its application to dental 
disease. 

The ideal conditions for teaching are, I think, 
to be found in a general hospital or university, 
where a well-equipped laboratory is available, and 
special teaching of the essentials of the subject 
can be given in a practical course, accompanied by 
lectures; but such conditions cannot always be 
obtained, and a certain amount of compromise is 
necessary. 

In my endeavour to procure information on the 
teaching of bacteriology in this country, I have 
asked for replies to the following questions: 

Is the teacher of bacteriology a dentist or a 
medical man ? 

Is there a separate course for dental students ? 

Is it theoretical only, by lectures, or by both 
lectures and demonstrations ? 

Is there a separate practical course ? 

In the London dental schools provision is made 
for the teaching of the subject by lectures and 
demonstrations. At the Royal Dental Hospital a 
course of twelve lectures is given and demonstra- 
tions and practical instruction in a special bac- 
teriological laboratory. The teacher is a medical 
man. 

The National Dental Hospital is also provided 
with a well-equipped bacteriological laboratory, 
where practical instruction is given by a teacher 
who holds both a medical and dental qualification. 

At the Guy's Hospital Dental School a special 
course of lectures on bacteriology is given during 
the first half of the summer session to dental 
students. "These lectures are given by the lecturer 
on bacteriology in the medical school, and the 
attention of students is directed to the importance 
of attending, if possible, one or other of the 
classes in practical bacteriology in the bacterio- 
logical department of the medical school. 

At the University of Birmingham, the regula- 
tions for the university diploma of L.D.S. require 
that a student should attend a course of lectures in 
pathology and bacteriology during three months. 
The lectures are delivered by the professor of 
bacteriology in the university. There is no 
separate course for dental students, but they 
attend the first three months of the full course of 
bacteriology and pathology arranged for medical 
students. 

A separate lecturer in pathology and bacteriology 
(also a medical man) holds the title of ** Lecturer 
in Bacteriology for Dental Students " in the dental 
department, and conducts a separate course of 
practical dental bacteriology during one month— 
twelve classes of two hours each. "This practical 


course includes instruction on some of the chief 
pathogenic bacteria, and, in detail, on the bacteria 
of the mouth and teeth. 

At the University of Liverpool the teacher of 
bacteriology is the professor of pathology in the 
medical school. There is a separate course for 
dental students. The teaching is by lectures and 
demonstrations, and there is a separate practical 
course for dental students. 

In the Edinburgh Dental School bacteriology 
is not taught in a separate class but is incorporated 
in the following classes, dental histology, dental 
surgery and pathology, practice of medicine, and 
surgery, accompanied by demonstrations and 
lantern slides. 

The classes in pathology are not compulsory for 
dental students, but are required for those who 
take the dental and medical qualification. The 
class in practical baeteriology is not compulsory 
for dental students. 

In the University of Dublin the instruction is 
given by a dentist in the case of candidates for the 
degree of Bachelor of Dental Science, and by the 
special professor of bacteriology in the university 


for those entering for the degree of Master in 


Dental Science. "There is a separate course for 
dental students, but the teaching is mainly 
theoretical for B.D.Sc. students, and theoretical 
and practical for the M.D.Sc. students. 

In the University of Manchester the teachers are 
medical men. Dental students attend classes on 
three afternoons per week during the Lent term, 
two of the afternoons are for medical and dental 
students, the third afternoon for dental students 
only. 'The teaching is by lectures, demonstra- 
tions, and practical work. The class for dental 
students is mainly for practical bacteriology in 
dental subjects. 

In the University of Bristol the teaching of 
bacteriology is in the hands of the professor of 
pathology and bacteriology. There is a separate 
course for dental students. The course consists 
of demonstrations, practical work, and teaching. 
It is essentially adapted to the needs of the dental 
practitioner, and includes instruction in the 
principles of serum therapy. The practical 
course is combined with the general course. 

In the University of Leeds, dental students are 
given a short course in general bacteriology in the 
pathological department, and special attention is 
given to the bacteriology of the mouth in con- 
nexion with the course of dental surgery. 

With regard to the method of teaching the 
subject which I have myself adopted during the 
ten years in which I held the post of Lecturer at 
the Royal Dental Hospital of London, I divided 
the course of twelve lectures into two portions. 

The first part of the course was devoted to the 
general subject, and a description of the principal 
pathogenic micro-organisms ; and the second part 
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to the association of bacteria with various patho- 
logical dental conditions. 


In the first part of the course, after an intro- 


ductory lecture on the scope of the science and a 
reference to pathogenic organisms other than 
bacteria, I described their chief forms and charac- 
teristics, their botanical relations and life condi- 
tions. Iconsidered the nature of fermentation and 
the various fermentations produced by bacteria, 
dwelling especially upon those which occur in the 
mouth, particularly on the fermentation of the 
carbohydrates. One lecture was devoted to the 
pathology of suppuration and the organisms 
usually found in suppurative conditions, and 
several lectures to the different pathogenic 
organisms occasionally found in the mouth, as 
diphtheria, tubercle, tetanus, actinomycosis, and 
syphilis. 

One lecture was devoted to a description of 
the methods of obtaining pure cultures from mixed 
organisms, and a demonstration of the principal 
apparatus used in sterilization and the inocula- 
tion of eulture tubes, the making of cover-glass 
preparations, and the sterilization of dental in- 
struments and materials. 

In the special part of the course I treated the 
conditions of the mouth as a culture chamber for 
bacteria, and devoted several lectures to the 
bacteriology of caries. 'The bacteriology of the 
pulp was also dealt with, and also that of pyor- 
rhcea, and the nature and effects of toxins ; the 
final lectures being on immunity, opsonins, protec- 
tive vaccination, and serum therapy. 

In the practical part of the course the student 
should be instructed in the examination of micro- 
organisms in the living state as well as in stained 
preparations. 

He should be taught to prepare and examine 
* hanging drop " preparations of motile and non- 
motile bacteria, and also see the movements of 
living spirochæte, spirilla, etc., under dark ground 
illumination in the microscope. 

There should be instruction in cover-glass 
preparations and the ordinary methods of staining 
tubercle, gram and flagella staining, and the separa- 
tion of mixed mouth organisms from the acid-fast 
tubercle bacilli by differential staining. 

The preparation and use of vaccines is, I think, 
beyond the scope of the ordinary lectures, and 
any student who wishes to take up the subject can 
generally at the present day find opportunities of 
procuring the necessary instruction. 

I have given the results of my own experience 
at the Royal Dental Hospital, as I am not able to 
describe the details of the courses of lectures given 
elsewhere, but I think that teaching on very 
similar lines is adopted in the other dental schools 
throughout the kingdom. 

In one particular, however, my methods were 
perhaps a little different from those adopted 
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elsewhere, and the plan has, I think, been very 
helpful to the dental student, and might be em- 
ployed with advantage. 

I printed, on a duplicating machine, tables and 
summaries of the lectures, which I distributed 
after each lecture. I was careful not to let the 
class know exactly what part of the lectures would 
be embodied in the papers, the contents of which 
were varied from time to time, in order that 
the student might not be inattentive to the 


lecture, and trust to these papers alone and avoid 


taking his own notes. 

Copies of the summaries I have brought with 
me that members of the section may understand 
more clearly the method I adopted. 

I think it is evident that in the English dental 
schools and universities ample provision is in most 
cases made for the satisfactory teaching of the 
subject to the dental student. 

In any ease such a foundation of knowledge of 
the science is obtained as will encourage any 
student especially interested in the subject to 
pursue it further, and carry on research in the 
wide field of application which bacteriology pre- 
sents to the dental practitioner. 

In addition to practical instruction, the dental 
student has a great many subjects to engage his 
attention before he can present himself for the 
qualifying examination, and in the majority of 
cases all that can be expected of him is a knowledge 
of the general principles of the science of bac- 
teriology, and a clear understanding of the clinical 
manifestations of particular micro-organisms which 
will enable him to detect the evidences of special 
diseases, and prevent him overlooking important 
indications of disease. 

As an instance in illustration, I may refer to the 
occurrence of actinomycosis in the mouth. This, 
although a comparatively rare disease, does 
occasionally come under the notice of the dental 
practitioner, and failure to recognize it may lead 
to very serious consequences. 

An abscess which shows a great tendency to 
infiltration and recurrence, and fails to heal by 


ordinary treatment, would lead the educated. 


practitioner to suspect that this disease might be 
the cause of it, and a simple examination of the 
pus would usually show the very easily detected 
millet-seed-like. bodies characteristic of actino- 
mycosis. 
mode of infection of the organism of syphilis is of 
the very greatest importance to him both for his 
own protection and that of his patient. 

It is, however, unnecessary to dwell further 
upon the possible advantages of a knowledge of 
bacteriology to the dental student, as the absolute 
necessity of such knowledge must be evident to all. 


Mr. Tuomas GADDES (Watford) spoke of the 


A knowledge also of the nature and M 


honour which the section enjoyed of having & è 


E 
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report presented by the President of the Congress, 
a distinguished and able exponent of the subject. 
The collated returns from the several schools in 
the United Kingdom showed that in the Edin- 
burgh Dental School bacteriology is not taught 
in a separate class, but is incorporated in other 
classes, including the class on dental histology. 
That, in the words of the Reporter, is to be 
deplored. Histology stands at one end of the 
range of the curriculum and bacteriology at the 
other. These sub-sciences are distinct, and their 
relations require equal differential treatment. 
Edinburgh thus stands alone in that respect, 
and it is a matter for surprise that such a situation 
should exist in so old and advanced a centre of 
professional education. 

Dr. A. G. WEBER (Havana, Cuba) said: Mr. 
President of the Section, Mr. President of the 
Congress, and Members, —The words of Mr. 
Gaddes in regard to the value of Mr. Mummery’s 
paper sound as mine, so I have little to add to his 
congratulations to the Reporter. I am going to 
speak from the point of view of the practitioner. 
I think that it is one of the most important 
subjects—if not the most important—that need 
to be studied by the practitioner, for, as you all 
know, a large percentage of diseases occurring 
in the mouth and teeth are caused by micro- 
organisms. But the lack of interest that we 
see in the specialization of the studies of 
this branch are probably due to the lack of 
books on bacteriology of the mouth and teeth. 
You will probably be surprised to know that 
what I consider has been the most important 
book on our speciality—Dr. Miller’s work, “ The 
Micro-organism of the Mouth,” published in the 
German language in 1889, which was trans- 
lated into the English language one year later 
and printed in Philadelphia in 1890—had only 
a second edition in German in 1892 ; that is 
all that has been printed. Now if I inform you 
that the Philadelphia edition, which numbered 
one thousand copies, needed twenty years to be 
sold, and if you consider that in the United 
States alone there are over forty thousand 


dentists, you will see the little interest taken by 
dentists in what I believe to be the foundation 
of our knowledge of the treatment of most of 
the diseases which we encounter and have to 
deal with. There are two more books in the 
English language that treat of the bacteria 
of the mouth; these are Filandro Vicentini's 
work, * The Bacterial Flora of the Mouth," and 
Mr. Goadby's on “ The Mycology of the Mouth.” 
Of course papers on the subject appear in the 
periodicals, but the lack of interest is mani- 
fest. 

The PRESIDENT OF THE SECTION said : Gentle- 
men,—We must all congratulate ourselves on 
the fact that the first report of our Section is 
also the first report of the President of the Con- 
gress, and we are greatly honoured by his 
presence and interest. No one is more able to 
present a report on this subject than Mr. Mum- 
mery. I could not pretend to criticize the 
report, and I rise only to state our position in 
the Liverpool University with respect to the 
teaching of bacteriology. 

After the death of our distinguished patholo- 
gist, Professor Sir Rupert Boyce, who was also 
City Bacteriologist, it was decided by the Univer- 
sity to create two professorships, one pathology 
and the other bacteriology, the latter to be 
established in conjunction with the City Council. 
The question as to which of these two professors 
should teach bacteriology to medical and dental 
students was discussed by the Medical Faculty, 
and it was ultimately decided that the task 
should be entrusted to the professor of pathology, 
since pathology could not be taught without 
bacteriology. This arrangement has proved of 
great advantage to our dental school and students S 
we are enabled to obtain reports on pathological 
conditions and properly record them ; the same 
is done with regard to the bacteriological reports, 
and the professor advises us with regard to, and 
prepares, our serums. The students are therefore 
able to see the application of the various theories, 
and their interest in their work is considerably 
increased. i 


654 


SIXTH INTERNATIONAL DENTAL CONGRESS 


EXPOSÉ PRATIQUE DE L'ENSEIGNEMENT DE LA 
MÉDECINE ET DE LA CHIRURGIE AUX 
ÉTUDIANTS EN DENTISTERIE 


Pır LE Dr. CHARLES GODON 


DIRECTEUR DE L'ECOLE DENTAIRE DE PARIS 


LE sujet qui fait l'objet de ce rapport suppose 
résolue préalablement une question qui a soulevé 


à notre époque bien des polémiques et a provoqué : 


la division de la profession dentaire en deux camps 
nettement tranches : d'une part, les partisans des 
mêmes études médicales complètes pour le 
chirurgien-dentiste comme pour le médecin ou le 
chirurgien ; d’autre part, ceux qui, tout en re- 
connaissant que les connaissances médicales les 
plus étendues sont souhaitables pour les dentistes, 
considèrent pourtant que, dans les programmes 
d'enseignement, il faut restreindre ces connais- 
sances strictement aux besoins réels du dentiste, 
par suite des conditions spéciales de sa profession, 
qui exige surtout des études techniques com- 
plétes. i 

C'est en nous placant à ce dernier point de vue 
que nous avons traité la question. C’est ainsi que 
lont envisagée la grande majorité des sociétés 
et des institutions d'enseignement odontologique 
en France et dans presque tous les pays du 
monde. 

Il est évident que le chirurgien-dentiste, pour 
exercer sa profession avec toute la dignité et toute 
la compétence nécessaire à notre époque, doit 
posséder une certaine somme de connaissances 
médicales ; il doit notamment connaitre les bases 
fondamentales de la médecine et comprendre les 
grands processus pathologiques, particuliérement 
ceux qui ont un retentissement dans la cavité 
buceale, comme la syphilis, la tuberculose, le 
diabète etc., et pour cela avoir des notions suffi- 
santes d'anatomie et de physiologie générales et des 
sciences qui s'y rattachent (chimie, physique, etc.); 
la pratique de l'anesthésie l'oblige à apprendre la 
sémiologie médicale et l'auscultation du cœur, 
ainsi que la thérapeutique et la matiére médicale 
qui s'y rapportent ; mais, la durée de la scolarité 
étant limitée (3, 4 ou 5 ans), le programme d'études 
ne doit faire à ces matiéres qu'une place restreinte. 
Une somme de connaissances médicales et chirurgi- 
cales trop étendues ne serait d'aucune nécessité 
au chirurgien-dentiste pour l'exercice de son art ; 
elle ne pourrait être acquise qu'au détriment des 
connaissances techniques qui lui sont nécessaires 
et du temps qu'il doit consacrer au développe- 
ment intensif de sa dextérité manuelle, sans 


laquelle il ne serait qu'un opérateur insuffisant et 
malhabile. 

I] est évident aussi qu'une somme de connais- 
sancés médicales et chirurgicales trop restreintes 
nuirait, par contre, au praticien non seulement 
dans sa considération, mais encore dans l'exercice 
de son art. 

Il faut done que la part faite à la médecine et à 
la chirurgie dans un programme d'enseignement 
soit judicieusement dosée, afin qu'il n'y ait ni 
excès ni insuffisance, et que les études techniques 
restent prépondérantes. C'est sur ces principes 
que sont basés les programmes d'enseignement 
de presque toutes les écoles d'art dentaire du 
monde et particulièrement de l'Ecole dentaire de 
Paris. 

Ce sont ces principes qu'a adoptés la Fédération 
dentaire internationale et que je me suis appliqué à 
faire prévaloir pendant ma présidence de la F.D.I., 
comme je n'ai cessé de le faire dans ma direction de 
l'Ecole dentaire de Paris, comme l'ont fait de même 
les présidents de la Commission d'enseignement de 
la F.D.I. MM. les professeurs Kirk et Brophy, 
dans leurs discours, le secrétaire général, M. le Dr. 
M. Roy, dans ses rapports annuels et dans son 
enseignement. 

Ce sont enfin les mémes principes qu'ont 
développés chaque année dans les séances inaugu- 
rales de la F.D.I. ses divers présidents, particuliere- 
ment les éminents professeurs Michael Forster en 
1901 à la session de Londres-Cambridge, le pro- 
fesseur Müller à la session d'Ams:erdam en 1907, 
le professeur Dastre à Paris en 1910, etc. 

C'est sur ces principes aussi qu'ont été établis 
le programme minimum et le programme idéal de 
la F.D.I. à la session de Bruxelles en 1908. 

Il nous semble que, pour répondre à la question 
qui nous est posée, nous ne pouvons mieux faire 
que de reproduire les parties de ces programmes 
relatives aux connaissances médicales et chirurgi- 
cales et aux sciences connexes, ainsi que ceux 
établis en France depuis, conformément à celui 
du décret du 11 janvier 1909: celui de l'Ecole 
dentaire de Paris et celui de l'Association des Pro- 
fesseurs des écoles dentaires reconnues d'utilité 
publique. Ils sont sensiblement semblables. Ils 
nous paraissent trés suffisants dans l'état actuel des 
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connaissances pour l'enseignement de la médecine 
et de la chirurgie aux étudiants en dentisterie. 


Programme minimum de la F.D.I. 


“ Le programme se divise naturellement en : P 
instruction préliminaire ; 2°, enseignement sur les 
sujets dentaires spéciaux ; 3°, enseignement sur 
les sujets dentaires généraux, c'est-à-dire ceux 
qui sont communs à la dentisterie, aux Sciences, à 
la médecine ou à la chirurgie. 

“1°. Instruction préliminaire. 

“2° et 3°. Les matiéres spéciales et générales de 
l'enseignement doivent étre combinées dans un 
programme de 4 ans de la manière suivante : lre 
année. Prothése au laboratoire, travail mé- 
canique, au moins 800 heures; chimie, avec la 
métallurgie, 100 heures; travaux pratiques de 
chimie, 30 heures; physique, 100 heures; con- 
ferences et démonstrations d'anatomie humaine, 
100 heures; anatomie pratique, dissection, 200 
heures. 

“2° année. Prothèse au laboratoire, 800 heures 3 
physiologie, 100 heures ; dissections, 400 heures s 
mécanique dentaire, cours théorique et démonstra- 
tions, 100 heures ; exercices sur l'appareil fantóme, 
100 heures. 

* 9* année. Prothèse au laboratoire, 600 heures ; 
anatomie et physiologie dentaires, humaines et 
comparées, 100 heures; travaux pratiques à 
Phópital dentaire comprenant: la dentisterie 
opératoire, la prothése, l'orthodontie et l'anesthésie, 
600 heures; pathologie et chirurgie générales et 
chirurgie de la bouche et des parties voisines, 100 
heures; matiére médicale et thérapeutique, 30 
heures; travaux pratiques d'histologie dentaire, 
30 heures. 

“4° année. Travaux pratiques à Phópital den- 
taire, 960 heures ; prothése dentaire et orthodontie, 
200 heures ; pathologie et chirurgie dentaires, 100 
heures." 


Programme ideal de la F.D.I. 


“ Les conditions d'enseignement préliminaires 
sont les mémes que dans le programme minimum. 

“17° année. Prothèse au laboratoire ; chimie ; 
travaux pratiques de chimie ; physique; travaux 
pratiques de physique ; biologie ; conférences et 
démonstrations d'anatomie humaine ; métallurgie 
dentaire. 

* 2e année. Prothèse au laboratoire ; physiologie ; 
travaux pratiques d'histologie (comprenant l'em- 
bryologie) ; dissection ; principes et démonstra- 
tions de mécanique dentaire. 

* 8e année. Prothese au laboratoire ; travaux 
pratiques à l'hópital dentaire comprenant la den- 
tisterie opératoire, la clinique dentai:e, la prothése, 
la prothése clinique, la clinique d'anesthésie, la 
clinique de pathologie et chirurgie buccales, l'ortho- 


dontie ; pathogénie ; chirurgie générale et chirur- 
gie spéciale de la bouche ; stage dans un hópital 
de chirurgie générale ; pathologie générale et 
chirurgicale; anatomie et physiologie dentaires, 
humaines et comparées. 

* 4€ année. Prothese au laboratoire; travaux 
pratiques à l’höpital dentaire: travaux pratiques 
d'histologie et de bactériologie dentaires ; chirurgie 
dentaire; pathologie dentaire; principes et 
pratique de pathologie interne ; stage dans un 
hôpital général de médecine ; matière médicale 
et thérapeutique générale; matière médicale et 
thérapeutique dentaire. 

* 5* année. Prothèse au laboratoire ; travaux 
pratiques à l’hôpital dentaire ; anesthésie ; pro- 
thèse chirurgicale ; hygiène dentaire ; bactériologie, 
radiologie et électrothérapeutiques ; jurisprudence 
dentaire." 


Programme du décret de 1909 regissant les 
études dentaires en France 


Le programme fixé en France par le décret du 


11 janvier 1909 pour les deux années de stage et 


pour les trois années de scolarité se rapproche trés 
sensiblement du programme idéal de la Fédération 
dentaire internationale reproduit ci-dessus : 

" L'examen de validation de stage (subi à la fin 
du stage) comprend : 

“1°. L'exécution d'un dessin reproduisant sché- 
matiquement la forme extérieure et l'anatomie 
d'une dent ou de plusieurs dents. 

“2°. Une épreuve pratique de modelage (repro- 
duction en cire, plátre, bois ou ivoire d'une dent 
ou de plusieurs dents) ou de modelage d'une 
empreinte de la bouche. 

“8°. Une épreuve pratique de prothèse dentaire : 
exécution d'un appareil comprenant au moins une 
partie métallique estampée et soudée. 

*4^. Des interrogations sur la physique, la 
mécanique, la chimie et la métallurgie appliquées 
à l'art dentaire, d'aprés un programme fixé par 
arrété ministériel." 

SCOLARITE 


“17e année. Eléments d’anatomie, de physiologie, 
de bactériologie ; asepsie et antisepsie ; anatomie 
compléte des dents, de leur développement et de 
leur connexion avec les maxillaires. 

* 2? année. Eléments de sémiologie médicale et 
auscultation du cœur.” 


Programme des écoles dentaires de France 


C'est en se basant sur ces données que les écoles 
dentaires en France ont dü reconstituer leurs pro- 
grammes. On trouvera dans la brochure de 1913— 
1914 comment cela a été fait en ce qui concerne 
l'Ecole dentaire de Paris. T 

Mais, afin d'établir une certaine unité dans 
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l'interprétation à donner au programme du décret 
du 11 janvier 1909, particuliérement en ce qui con- 
cerne les matières médicales de la 17e et dela 2° année 
de scolarité et surtout en vue des examens pour 
le diplôme d'Etat de chirurgien-dentiste, l’ Associa- 
tion des Professeurs des Ecoles dentaires reconnues 
d'utilité publique (Ecole dentaire de Paris, Ecole 
odontotechnique, Ecole dentaire de Lyon) a, cette 
année, élaboré un programme qu'elle a soumis à 
l'approbation du Doyen de la Faculté de Médecine 
de Paris au mois de mai dernier. ES 


1. Un exposé pratique de l'enseignement de la 
médecine et de la chirurgie pour les étudiants en 
dentisterie doit s'inspirer de ce principe que 
l'enseignement et l'exercice de la dentisterie sont 
distinets de l'enseignement et de l'exercice de la 
médecine et de la chirurgie proprement dites, 
la dentisterie étant considérée comme profession 
limitée au traitement des affections dentaires et de 
leurs complications immédiates. 

2. Ce principe, qui est celui de l'Ecole dentaire 
de Paris depuis sa fondation en 1880 et de la 
Fédération dentaire nationale francaise, est égale- 
ment celui sur lequel sont basés les programmes 
d'enseignement élaborés par la Fédération dentaire 
internationale dans ses différentes sessions, 

3. De ce principe il résulte que, s'il est néces- 
saire pour le chirurgien-dentiste de posséder une 
certaine somme de connaissances médicales com- 
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prenant des notions suffisantes sur l'anatomie et la 
physiologie générales, les grands processus physio- 
logiques, particuliérement ceux qui ont un reten- 
tissement dans la cavité buccale, comme la syphilis, 
la tuberculose, le diabète, etc., ou ceux qui peuvent 
influencer la pratique de l'anesthésie, comme les 
affections cardiaques, cette étude doit étre limitée 
de telle sorte que dans le programme général les 
études techniques restent prépondérantes. 

4. En conséquence, le programme que nous 
préconisons, basé sur celui établi en France par le 
décret du 11 janvier 1909, comprend cinq années 
d'études ainsi réparties: 1?, d'abord, deux années 
destinées au développement spécial de l’habileté 
manuelle par un stage consacré à l'étude de la pro- 
thése au laboratoire complétée par des notions de 
physique, de chimie, de mécanique et de métal- 
lurgie appliquées; 2°, ensuite, trois années de 
scolarité comprenant, en outre des études tech- 
niques théoriques et pratiques, un programme 
médical comportant en Le année: des éléments 
d’anatomie et de physiologie générales, de bac- 
tériologie, d'asepsie et d'antisepsie ; et en 2* année: 
des éléments de sémiologie médicale et d'ausculta- 
tion du eceur. 

5. Ces matiéres sont enseignées dans des cours 
théoriques, ainsi que par des démonstrations et des 
travaux pratiques à l'hópital et dans les laboratoires 
correspondants. 

6. Ce programme, développé dans les cours 
de ce rapport, nous parait trés suffisant dans l'état 
actuel des connaissances. 


REPORT ON 


THE ESSENTIAL PRINCIPLES OF PRACTICAL 
TEACHING 


By THOMAS GADDES, M.D. Denver, L.D.S. ENG. AND EDIN. 


WHAT TO TEACH 


THREE BRANCHES OF KNOWLEDGE 


Or the subjects which enter into the curriculum 
of the dental student the teaching of any one, and 
therefore of all, may be usefully divided into the 
study, first, of the sciences or fundamental prin- 
ciples, and, secondly, of the application of those 
principles. In certain subjects, as in dental me- 
chanies, otherwise called dental prosthesis, art 
also demands consideration. 

Definitions. 'To convey a right and clear 
understanding of such a primary and threefold 


division of what to teach it is first desirable 
to define the terms of each of those divisions. 
Furthermore, in this communication, also in 
common phraseology, the term Art is frequently 
used; and it conveys ideas, thoughts, and 
purposes having different significance. For defi- 
niteness and clearness of conception the following 
divisions and definitions of knowledge may be 
useful : 


Treats of the forms in which phenomena 
Science4 are known to us, and of the phenomena 
themselves.* 


* Abridged from **Classification of the Sciences," p. 5, 
Spencer. 
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The application of science 
(applied science) combined 
with skill or dexterity in 
adapting means to a func- 
tional end, which is ze me- 


The employment : 
chanical art” or technique. 


of means to ac- 
Art complish a de- 


: The display of æsthetic 
sired end, as by 


feelings and of the concord- 
ant relations of those feel- 
ings, and not directly con- 
nected with a functional 
end, which is csthetic art. 


Each of those three branches of knowledge, pre- 
sented in general terms, will now be briefly 
extended in explanatory form ; and, to illustrate 
that each branch must be dealt with in teaching, 
the subject of dental prosthesis can again be taken. 

Pure Science. 'The sciences directly embraced 
by dental prosthesis are physics, chemistry, and 
biology. 

Physies deals with metals and alloys, non-metals 
and earths, mechanics, cohesion and adhesion ; 
malleability, ductility, stress and strain; heat, 
light, electricity, gravity, weight, and so on. 

Chemistry deals with chemical action and 
affinity, atoms and molecules, acids, bases and 
salts, and the composition of matter. 

Biology includes the study of organic substances, 
such as beeswax, gums and resins, and the living 
tissues and functions to which the various materials 
are eventually to be adapted. 

It may be well to observe that those three 
sciences are not abstract but, as dealt with in this 
connexion, are concrete; and in the study of 
matter there comes a point where more than one 
science is involved. Hence such terms as chemico- 
physics and biological chemistry. * Every phe- 
nomenon (of existence) is more or less composite.’’* 
Iron, as an example, has the physical properties 
of specific gravity, specific heat, melting-point, 
ductility, etc. ; and also the chemical properties 
of atomic weight, valence, affinity, etc. So far, 
the subject-matter of teaching has been pure 
science. 

Applied Science. The application of the know- 
ledge of causes, powers, laws of phenomena, 
gained as pure science, to the execution of a piece 
of work, say a denture, when combined with 
dexterity or skill in adapting means to a functional 
end in view, constitutes the technique of that 
operation. In using a file or other cutting tool 
there is the application of kinetic energy, a form 
of dynamic force, to overcome the cohesion of the 
material and the friction of the instrument— 
applied science, also the skill or dexterity in 
giving certain movements and angle of application 
to the cutting instrument in order to produce 
satisfactory results. The skill or dexterity which is 


* Spencer, ** Classification of the Sciences.” 
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brought to bear in accomplishing that functional 
end is often designated ** mechanical art," or is 
included in the “ industrial arts.” But the term 
“ technique," with the definition and more preeise 
limitation as here adopted, is not unworthy of 
consideration. 

Art. Æsthetic art dictates the outlines and 
fullness of the plate, and ** how much "tis best to 
show ” ; also the colour, form, lengtb, and arrange- 
ment of the teeth. These manifestations of feeling 
and sentiment connote physical beauty rather than 
utility and practical needs. As modes of fine art, 
they express the beautifulin form, colour, rhythm, 
and harmony, and are, as already implied, distinet 
from practical needs or the “ industrial arts,” and 
especially that part of culture known as manual 
dexterity. 

Remarks. The foregoing illustrations of the 
three branches of knowledge which are brought 
to bear in executing the piece of work instanced 
do not exhaust the many forms in which each of 
those branches of knowledge relates to dental 
prosthesis generally. But they do exemplify the 
order, as distinguished from disorder, into which 
the varied actions fall according to the classifi- 
cation and the definitions of the pnenomena which 
are here presented. It is by arranging and 
classifying the details of the subject-matter of 
those groups of phenomena, by recognizing the 
individual and minor facts which, by aggregation, 
constitute the major or concrete group of facts, by 
recognizing the relations of the minor facts and 
conditions to each other, as well as the relations of 
the major (the greater groups of facts) to one 
another, by first giving the facts and then the 
generalizations from those facts, that any approach 
to a scientific exposition of phenomena becomes 
possible. 'That would be a step towards the 
“ apperception ” principle of Herbart’s philosophy 
of teaching ; it is an essential principle of practical 
teaching. There must be a deliberate and scientific 
method of thought and action. In other words, 
any dissertation, or any attempt to teach or impart 
a knowledge of phenomena, either objective or 
subjective, which is not so arranged is unworthy 
of the term scientific; it is nescience. Common 
knowledge consists of unconnected and unrelated 
facts only ; whereas science consists not only of 
experimental knowledge or facts, but of facts or- 
ganized on the basis of their connexions and 
relations, and of laws the product of such organiza- 
tions. The word *' scientific ” is in the air; it is 
in the mouth of the man in the street; it is a 
term loosely misapplied. "Teachers, of all persons, 
should be strict in this as in other terminology. 

As theforegoing general statements and ob- 
servations as to science and technique apply 
to dental prosthesis they are equally relevant 
to all the subjects of the curriculum of the dental 
student. 
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HOW TO TEACH 


Having discovered what to teach— pure science, 
technique, art—the next question is, how to teach. 
The lecture, the demonstration, and the individual 
practice and execution of the demonstration are 
the three methods. 

The Lecture (preamble). "Teaching is a science 
and an art. The several and varied items of 
knowledge forming the ** organism "' of the curricu- 
lum can be studied structurally and: functionally 
in their individual forms—i.e. of themselves. 
Furthermore, those items or subject-matters of 
knowledge may be viewed in their structural 
relations, and also in their functional relations 
in the organism as a whole. Such an analytical 
method or order of dealing with ‘the forms 
in which (those).phenomena are known to us” 
is in accord with the preliminary definition of 
Science, and, therefore, it is strictly scientific. 
The exposition of that pure science is the 
function of the respective lecture. The teach- 
Ing of theory, or the imposing of mere personal 
opinion, or any form of dogmatism (so often 
irrational, ought to be clearly differentiated 
from matter of demonstrable and experimental 
certainty—i.e. from matters of pure science. In 
other words, the lecture, where adopted, is pre- 
eminently the place to point out and consider the 
facts and fundamental principles of each phe- 
nomenon. As concrete examples of the application 
of these three methods, each means, respectively, 
may be briefly illustrated in the subject of dental 
prosthesis. 

Dental Prosthesis. The lecture would include 
consideration of the source, composition, and 
properties ofthe materials employed, e.g. impres- 
sion materials, plaster, moulding sands. In con- 
nexion with impression materials there are, as phe- 
nomena to be considered, the factors germane and 
incident to obtaining an impression of the mouth, 
such as the plastie condition, the setting or 
hardening or contraction properties of the materials 
used, the conditions of the mouth, cohesion, 
adhesion, and atmospherie pressure, also those 
and other factors in producing distortion of the 
impression, the principles of moulding and 
casting. The considerations underlying the making 

of a plate for a denture include the condition of the 
mouth, its normal and abnormal features, the 
material suitable and not suitable for the several 
states of mouths; if a metal plate, its relative 
malleability and hardness, the best shape to 
withstand the stresses and strains to retain it in 
position in the mouth and to accord with the 
various physiological processes, a statement of 
some of the dynamic and static forces, forms 


of kinetie energy, brought into use in the 
several manipulations, the principles of the 
shapes of cutting tools—file, shears, chisels— 
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(“every mechanical process and the form and 
theory of every tool are based on established 
principles of science " *) ; if a rubber plate, the 
nature and properties of rubber and vulcanite, and 
the principles and theory of vulcanization. All 
this, and much more than this mere sketch, would 
be described without overlapping and reiterating 
the details of the science subjects of physics, 
chemistry, and biology, but taking from them just 
so much as bears upon the special subject. In 
other words, the student having already received 
instruction in the general principles of physies and 
chemistry, the function of the special lecture is to 
point out where and in what manner those several 
science principles have to do with that particular 
subject, without necessarily explaining in detail 
the phenomena of, say, statics, dynamics, cohesion, 
adhesion, atmospheric pressure, chemical affinity, 
and other work which has previously been done in 
other classes. It is in this manner that the lecture 
lays the science foundations upon which the super- 


‚structure (technique) is to be built. 


Demonstration. The instructor in applied science 
or technique, in performing or considering the 
various manipulations in the construction of a 
piece of work, say a wrought plate for a denture, 
would demonstrate in what manner the underlying 
principles of science, already discoursed upon in the 
lecture, are applied, and that their proper applica- 
tion forms the intelligent basis of each action. He 
would give the reason for each act, and for the 
sequence of each step in the progress of the work 
—with a metal plate, the line of the grain of the 
rolled metal in. its relation to the contour of the 
plate and to stress and strain, the physical 
peculiarities of annealing the particular metal, 
how to * humour" or take advantage of its 
malleability, pickling and cleansing, how to use 
the mallet and hammer in applying dynamie 
force, and in producing a static force or equili- 
brium of stress in the metal. He could also, 
inter alia, point out that by not applying those 
principles, and being ignorant of the reason why 
and wherefore of the several actions, the best and 
intelligent results are either not attained or are 
attained empirically—by rule of thumb. In all the 
actions just now indicated there is the adapting of 
means to an end, and that end is a functional or 


working end or object in view. Here, again, the . 


demonstrator, in applying the science principles 
(which have already been pointed out by the 
lecturer, and the details of those principles have 
yet previously been expounded by the respective 
science teachers), is not called upon to reiterate or 
repeat the expositions of the lecturer. Nor is the 
lecturer, as such, to demonstrate the application 
of the sciences which it is his limited function to 
teach. 

To the sphere of demonstration, that is, to 

* * Manual Training," p. 245, Woodward. 
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the instructor in technique, falls the duty of show- 
ing the application of those esthetic feelings— 
æsthetic art—some forms of which have already 
been mentioned, to which the particular work lends 
itself. The broad distinguishing feature or charac- 
teristic of this form of art is, as already pointed out 
in the preliminary definitions, that it is not directly 
connected with the functional end in view. Therein 
it contrasts or is differentiated from the skill or 
dexterity displayed in the technical manipulations 
(or so-called mechanical art) which, as previously 
mentioned, have a functional end in view. 

Personal Action. The student having been 
taught by lecture and by demonstration, there 
now remains to be dealt with the third method 
of teaching, viz. individual practice. It is personal 
knowledge and action, first-hand facts and evi- 
denee, that compose personal experience. And 
when experience is gained in striving for and 
accomplishing an end in view, with each step 
directed by example, or by reason, and by know- 
ledge of the incident causes and agents over which 
we have control, then we have that invaluable 
and superlative means of instruction—individual 
practice, personal experience. Personal experi- 
ences contrasted with the written dictates or experi- 
ences of others give the clearest concepts, and their 
vivid impressions on the mind of the student sink 
deeper into the ** tablets of memory " and, by their 
associations as organized first-hand facts, are thus 
the more readily recalled to aid sound judgment, 
practical power, and efficiency. Facts ascertained 
first hand are more instructive, more pleasurable, 
than communicated second-hand facts. The 
truth that individual practice, especially under the 
conditions here set forth, is of the highest value as 
a means of *' how to teach ” is so self-evident that 
the subject need not be further elaborated. 

A most valuable adjunct to the formal and in- 
flexible lecture, and to the demonstration also, is 
the quiz—the oral examination of the assembled 
class. A portion of the time of each lecture period, 
or, during such period,.at frequent intervals 
throughout the course, or, occasionally, the whole 
time of the class meeting, may be devoted to the 
quiz. Exercises of that kind are conducted under 
the normal and most favourable conditions of the 
student. They stimulate attention and industry ; 
they inform the teacher himself—apart from any 
` preparatory oflicer—if his seed has fallen on good 
ground, and, more especially, if he has sown his 
seed in a manner possible for it to bear fruit. The 
results of the quiz should be truly and justly 
recorded, and they, together with the results of a 
written class-examination, should form a report 
which ought to be considered at the pass examina- 
tion—an expedient to be referred to presently. 

Medicine. There is the parent science of medi- 
cine and there are its branches, such as the 
practice of medicine, preventive or state medicine, 
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surgery, dentistry. Just as the causation, signs, 
anatomical and pathological characters of disease 
are biological and physical phenomena, so the deal- 
ing with those phenomena of disease, inter alia, 
forms the science of medicine. The practice of 
medicine embraces those sciences and, also, the 
application of those sciences or technique. The 
technique of the practice of medicine would in- 
clude certain physical and mechanical means and 
methods of diagnosis, prognosis, treatment, and so 
forth. So, too, does the distinctive teaching of 
those several sciences and of their technique 
equally apply to other branches of the parent 
Science of Medicine, such as the “Art and 
Science of Surgery," * or the ** Science and Art of 
Surgery," f the Science and Art of Dentistry. In 
like manner the biological sub-sciences of anatomy, 
physiology, pathology, bacteriology, the ‘ thera- 
peuties of fact and the therapeutics of fancy," t 
have their distinctive science principles and, also, 
their respective technique. Two instances only 
may be presented. 

Anatomy. Recalling the quotation from Herbert 
Spencer—“ Every phenomenon (of existence) is 
more or less composite "—and the illustration of 
its application to iron, does not the study of 
anatomy, as a sub-science of biology, also necessi- 
tate a study or knowledge of physics and chemistry? 
Bones and the several hard tissues of teeth differ 
from one another in hardness, and the relative 
hardness is determined by the methods of the 
physicist, and by the aid of chemistry it is ascer- 
tained what those differences are due to. Again, 
the long bones are levers, and by the laws of 
mechanies (physies) they are classified into their 
respective groups. The form and structure of a 
muscle are related to its function (physiology). 
And when anatomy is studied from its physiological 
aspect there is a blending of those two sub-sciences, 
by which there is adduced the law that function 
begets structure. Such-like science principles of 
anatomy-—facts and the relations of those facts— 
are within the scope of the lecture. 

Demonstration of anatomy is well recognized 
as a function distinct from the lecture, and that 
practical anatomy (personal by the student) is 
likewise recognized as the culminating effort in 
learning that subject. 

ZEsthetic art has, in medical anatomy, but little 
scope in ordinary, though the recognition and 
appreciation of facial outline, proportion, and 
symmetry, as expressions of the beautiful, have 
their application. 

Operative Dentistry. 'The teaching of operative 
dentistry admits of similar treatment to that out- 
lined for dental prosthesis. Under the science 


* Charter of the Royal College of Surgeons of England, 
1800. 

T Sir J. Eric Erichsen. 

i Sir T. Lauder Brunton. 
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aspect there may be instanced, in connexion with 
the operation of extraction, the various resistances 
of the tissues, the directness of the applied stress 
or force to overcome those resistances, also, the 
principles of the shapes of cavities suitable for 
filling materials, the physical and chemical 
properties of filling materials, the physical and 
physio-pathological reasons for the contour to be 
given to approximal fillings. Upon such-like 
science principles, set forth in the lecture, the 
demonstrator and the student would work. 

In demonstrating certain operations æsthetic 
art has a place and merits consideration. If * true 
art is to conceal art," the filling operation gives 
scope for that display of feeling. 


RÉSUMÉ 


In dealing with the question ** what to teach," 
the first place and importance was given to the 
general and natural sciences, and it was pointed 
out that a knowledge of those pure sciences forms 
the essential foundation alike for all the special 
subjects of the curriculum. With regard to the 
inquiry * How to teach," the question as to 
whether the lecture as a means of teaching is 
desirable, advantageous, efficient, or best, is not 
here discussed. But emphasis has been laid on 
the truth that, in dealing with the phenomena of 
matter and motion, there are ascertained and 
classified facts and laws relating to such phenomena. 
To point out and explain such of those phenomena 
as are incident to the subject taught is the way to 
lay the science foundation for the teaching which 
is to follow, be that either technique or art. 
Therefore, does not the question reasonably arise— 
is not each subject of the curriculum of the dental 
student sufficiently complex and extensive to 
require a distinctive place and time for the im- 
parting of the science foundations and relations 
of such subject ? The principles must first be 
ascertained before they can be applied. The 
nature of the demonstration as applied to several 
of the subjects of the curriculum has also been in- 
stanced as exemplifying the distinctness of its 
function from that of teaching pure science. All 
that serves to make clear, to emphasize, to illus- 
trate as practicable what is especially advocated, 
viz. a distinctive place and time for imparting 
the pure science and, also, for demonstrating the 
applied science. 

The teaching of pure science need not, ought not, 
to be what Dr. Kirk * by implication regards as 
exclusively subjective, in contradistinction to the 
laboratory system as objective. To awaken the 
apperception and many-sided interest, to attain 
the best educational results, the examination of 


* Report of the President of the Commission 
Edueation of the F.D.I. for 1912, p. 50. da 
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phenomena (the teaching of science), must be by 
experiment and demonstration of phenomena. 
For instance, the bald (subjective) statement that 
the mechanical advantage gained by a lever 
corresponds with the relative distances of the 
weight, the fulerum, and the power from each 
other, is of little educational value. But when 
the facts are shown and illustrated by experiment 
—made  objective—very different interest is 
awakened. The function of the lecturer in dealing 
with that item of physics, aided by example and 
illustration, is definite. l 
The application of the knowledge thus gained to 
the action of a muscle on a bone, to the reduction 
of a sub-glenoid dislocation of the humerus, to 
the ọperation of tooth extraction, to a canti- 
lever piece of bridge work, or to the use of a screw 
key, does not call for a repetition of the physical 
science experiments; presumably they have al- 
ready been done in the physies department. The 
application of the principles of the phenomena in 


these several adaptations to a functional end is 


distinct from the exposition of the facts and reality 
of the phenomena themselves. 

That division of the work of teaching (though 
of course elastic instead of being “ purely an 
arbitrary division "), with the definiteness and 
distinctive limitation thus and in several other 
instances shown to be possible, does appeal as 
one suitable ‘‘ for the practical education of the 
student." * "The foregoing differentiation may, 
in no little measure, help towards a solution of 
the embarrassment expressed by Dr. Kirk when 
he aptly states that ‘ difficulty arises from our 
lack of a specific definition of the meaning of 
didactic instruction in contradistinetion to labo- 
ratory or technique instruction." f 

In this orderly method of how to teach—by 
the lecture and the demonstration, each having 
a distinctive function—there ought not to be, as 
previously mentioned, incidentally, any reiteration 
or repetition ; neither should there, needlessly, be 
overlapping of the subject-matter of one lecture 
course with that of another; there should be 
kept in view the place which each part occupies 
in the whole. The lecture, the demonstration, and 
individual practice are already, in many instances, 
adopted, and in some schools, while they obtain 
in certain subjects, they are not methodically 
practised in other matters which are particularly 
suitable, especially for demonstration and indi- 
vidual practice. 

Reverting, for the purpose of emphasis, to the 
distinction between common knowledge and 
scientific knowledge, the facts of phenomena, where 
arranged, connected, andcompounded as a unified 
mass of facts, form the fitted blocks which construct 

* Dr. Kirk, ibid. p. 49. 

+ The word “didactic " as here used is synonymous to 
the lecture method of teaching. 
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information, and from which ideas are formed and 
true knowledge is built up. Some critic, possibly, 
may object to the distinctive, precise, and some- 
what pruned limitation of the lecture as herein 
set forth as departing too much from tradition and 
usage. To such a one perhaps the autobio- 
graphical words of Professor Huxley may furnish 
some matter for thought and reflection: ‘ The 
only instruction from which I ever obtained the 
proper effect of education was that which I re- 
ceived from Mr. Wharton Jones, who was (1845) 
the lecturer on physiology at the Charing Cross 
School of Medicine. The extent and precision of 
his knowledge impressed me greatly, and the severe 
exactness of his method of lecturing was quite to my 
taste. Ido not know that I have ever felt so much 
respect for anybody as a teacher before or since." 


TEACHERS, EXAMINERS, AND 
EXAMINATIONS 


TEACHERS 


The scientific method—the scientific attitude of 
mind, of order and procedure—is, without equivo- 
cation, the first and penultimate essential in the 
application of the science of education. The 
more the scientific method, with all that it means, 
is the guiding principle which the teacher of science 
adopts in leading and directing the student— bear- 
ing in mind the principle of the connexions of 
ideas, and pointing out the relations of facts as 
well as the facts themselves, so that apperception 
and many-sided intellectual interest may be 
aroused and stimulated, memory and real know- 
ledge cultivated—the more does the teacher 
become worthy óf the name of a science teacher of 
Science. Awaken the interest, and that a many- 
sided interest, let the discourse be lucid, definite, 
methodical and, withal, sympathetic, and less will 
be heard of distaste for this or that subject, of 
Science, pure and applied, being dry as bones, of 
imperfect knowledge the fruitless result of teach- 
ing, of “the mentally starved soul prevented from 
desiring the very food that will save it." In that 
way dental education may possess something 
beyond a merely examination value; it may be 
given a many-sided practical value, just as it 
may be given a many-sided interest—the former 
(practical) being a sequential correlative of the 
latter. A teacher thus imbued with the scientific 
method and spirit and the faculty of teaching has 
an immense influence in stimulating the attention, 
industry, and investigations of his pupils, and 
their happy and ever-living grateful memory of 
him as an inspiring guide, so: well expressed by 
Huxley, verily forms a treasure in heaven. 

Pedagogics. "The proceedings of the F.D.I. bear 
witness to the necessity, expressed by representa- 
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tives from different countries, of teaching men 
how to teach. Dr. Sauvez, in his pregnant address 
to the F.D.I. in 1908,* pertinently asserts : 

“ We cannot forget that the curriculum may be 
magnificent and the teaching almost nil. The 
goblet may be full, but the inexpert hand of an 
incompetent master may empty it without profit.” 
That a teacher shall be fit to teach is the first 
Essential Principle of Practical Teaching. 

In the teaching profession teachers are trained 
how to teach. Pedagogics is not entirely left to 
autoculture. In addition to training colleges, 
several universities and institutions, in this country 
at least, have professorships and lectureships in 
pedagogies or the principles and methods—the 
science and art—of teaching. With those means 
existing is it not possible to take advantage of 
them, or to organize post-graduate courses in peda- 
gogics? "There the practised instructors and dis- 
tinguished men are to be found, who, undoubtedly, 
would undertake such post-graduate work. 

In appointing candidates to the lectureships in 
several subjects of the currieulum cannot preference 
be given, other things equal, to those applicants. 
who can produce evidence of having had such 
special training ? 

May not this Congress relegate to the F.D.I.— 
its standing committee—that aspect of the science 
and art of teaching as applied to the subjects of 
the dental curriculum—teaching the teachers how 
to teach. The eclectic preparation of suitable 
literature seems to be the first step. The posses- 
sion of a literature at once removes a subject from 
the region of fallible tradition and gives it a pos- 
sible, indeed the essential—the only—science 
foundation. The science of teaching embraces, as 
already stated, several sciences, and the art—the 
technique—of teaching permits of a large and 
varied scope for individuality. So, then, an 
available literature, dealing with the sciences which 
are mainly biological and psychological, and with 
the means and methods of applied art—technique 
—is the first essential principle of this question. 
To the autocultured teacher (and, eugenically, to 
the embryo, to the foetal, and to the fully-fledged 
teacher) such a literature, emanating from that 
international source, would be of very great benefit, 
and, by reaction, of a wider benefit to teaching, to 
the profession, and to the public. That first step in 
the solution of this problem having been accom- 
plished the way will be prepared for further progress. 

* Necessity is the mother of invention." In 
this matter necessity exists, and to meet it a 
practical suggestion is here put forth. 


EXAMINERS 


The imparting of knowledge and the testing 
inquiry into the knowledge possessed by a student 
* British Dental Journal, Nov. 2, 1908, 
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are mental functions closely correlated. The 
success of a teacher may, apparently, be de- 
preciated by an unskilful examiner. Just as 
there may be unfitness of the teacher so, as 
a corollary, there may be unfitness of the 
examiner. 

The teaching of how to teach the subjects of the 
curriculum being entirely, or almost entirely, 
neglected—left, as presently to be mentioned, to 
autoeulture—so is the appointing of examiners 
not always all that could be desired. Hence has 
arisen the question—who examines the examiners? 
Teaching, along with a successful tutorial experi- 
ence,-may be regarded as the best training for 
an examiner. Yet an autocultured teacher, 
though often most capable both as a teacher and 
as an ascertainer of the knowledge and ability of 
a candidate, is occasionally found as lamentably in- 
capable of imparting knowledge as he is of patiently, 
considerately, and with psychological acumen, 
finding out the required intelligence of a student 
or candidate. This attitude or incapability of a 
non-examined examiner is not a little responsible 
for the disrepute in which examinations are fre- 
quently held. High academie distinction, per se, 
is not, ought not to be, the criterion or passport 
either to a chair or to an examinership. 

Just as there is science and art in teaching, so, 
too, is there science and art in examining. The 
science in each case consists, at least, in dealing 
with the mental and intellectual phenomena of 
the students. And those capacities are as varied 
as are their finger-prints, hence the desired 
psychological acumen already mentioned. Un- 
fortunately there still exist, as Gerrish states, 
* Examiners who may not have emancipated 
themselves from the trammels of tradition.” * 


Again, what Spencer wrote in 1873 is occasionally. 


felt to be pertinent to-day—‘‘ Examiners, instead 
of setting questions fit for students, set questions 
which make manifest their own extensive learning 
. . . they seize the occasion for displaying their 
erudition, regardless of the interests of those they 
examine." T Furthermore, just as a teacher or 
an examiner may be brimful of knowledge and 
be unable either to impart or properly to fish 
out knowledge from another, so, too, be it 
ever remembered, a student, embarrassed by 
excitement and circumstances of examination, 
may not be able to give out to such an examiner 
the knowledge which he undoubtedly possesses. 
A flank movement will probably sueceed when a 
frontal attack means failure ; and, as a parallel, 
a synthetic inquiry will probably elicit satisfaetory 
knowledge, when a stubborn persistence with a 
full concrete question leads from bad to worse. A 
bad general may cause the best soldiers to lose a 
* « Textbook of Anatomy,” p. 5. 


t à The Study of Sociology," by Herbert Spencer, 
p. 98. 
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battle, and a bad examiner may cause a good stu- 
dent to fail. 


EXAMINATIONS 


It should not rest with any one examiner to 
judge nor, especially, to reject a candidate. At 
least two persons of equal authority, including 
a serutator or moderator should, jointly or sepa- 
rately, assess in each subject. It is at this juneture 
that the opinion of the teacher would and ought 
to be of some value. If the teacher has periodi- 
cally inquired into and ascertained the progress 
of his students, and kept a true and just record 
of his quizzes, that measure of the student's 
intelligence (ascertained under the conditions 
already mentioned) ought in fairness to be now 
considered, particularly before an adverse judg- 
ment is concluded. An opinion based on such a 
record, taken and supplied by the teacher of each 
of the respective subjects of examination, would 
have its influence upon the teacher and his teach- 
ing, upon the examiner or examiners, and upon the 
student-candidate. The issue is important. The 
status and welfare of the candidate, of the teacher, 
and of the school are concerned in the results of the 
examination. 

Forty years ago dental science was not as ad- 
vanced as it is to-day, nor was the practical ` 
teaching equal to that of the present. Notwith- 
standing this progress, we have not yet eliminated 
the unfit as teacher and as examiner. Perhaps 
that desideratum will only be accomplished when 
the study of eugenies has been further elaborated. 
However, there is the fact ; its removal is worth 
striving for, and to accomplish it would be a 
blessing. 

Another imperfection may be briefly referred to, 
viz.the desirability of ascertaining, as by examina- 
tion, the knowledge of the student in each and 
all of the subjects required to be taught. Where 
that does not obtain the currieulum has an appear- 
ance of virtue it does not possess. It stands for a 
mere symbol of knowledge which the negligent 
student and, at the same time, successful examinee 
does not possess. It often leads to indifference and 
even contempt for the acquisition of that particular 
knowledge, and to such a student it undermines 
discipline and is demoralizing. Where there exist 
uncommendable regulations of that kind and a 
concomitant disregard of the weakness of human 
nature, there prevails the upholding of a system 
grievously at fault. 

A teacher incapable of teaching, an examiner 
unfitted for his office, and the examination not ` 
embracing all the subjects taught—these existing 
imperfections in an educational system are dis- 
advantageous to. the student, to the practitioner, 
to the profession, and to the publie whom the 
profession serves. 
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APOLOGY 


Having advanced, and just now reiterated, the 
underlying principles upon which must rest any 
scientific scheme of teaching the subjects of the 
dental curriculum, having relegated to each of the 
three methods of teaching the respective function 
of each method, having descanted on Teachers, 
Examiners, and Examinations, the writer has 
been cognizant of the circumstance that amongst 
his auditors are able and distinguished teachers, 
whose especial indulgence is humbly asked for. 
"There are, possibly, others of less experience and, 
perhaps, less gifted; furthermore, there may be 
the teachers yet foetal and even embryonic who 
have to be taught how to teach. In our profession 
the teaching of how to teach (pedagogics) is almost 
entirely left to autoculture. And if, as a class- 
‘student, the teacher of the future has, unfortunately, 
‚had to experience a common knowledge rather than 
a strictly scientific method of having his instruction 
imparted, such a one may find in this communi- 


‘cation some grains of thought for future guidance 


and appreciation. 


RECAPITULATION 


The essential principles set forth and the sug- 
gestions made in this report embrace : 

(1) The differentiation of the subject-matter as 
science, technique, and æsthetic art. 

(2) The scientific method of exposition. 

(3) Order, classification, and relation of facts. 

(4) The subject-matter of the lecture to be 
confined to pure science. 

(5) Theory and dogma to be distinctly differ- 
entiated from science. 

(6) First lay the science foundations ‚upon 
which the superstructure is to be built. 

(7) The pruned (now pure science) lecture gives 
more time for technique instruction and practice. 
(8) Personal action the superlative method. 

(9) A definite place and time for those three 
distinctive methods. 

(10) The class quiz to be universal. 

(11) This definite division and distinctive 
limitation of the work of teaching is suitable 
for the practical education of the student. 

(12) Teachers to cultivate the scientific method 
—and all that it implies—psychological acumen, 
and zeal. 

(13) Education to have a many-sided practical 
value, not merely an examination value. 

(14) Teachers to be taught how to teach. 

(15) Post-graduate courses to be established 
for that purpose. 

(16) Certificate in pedagogics (the science and 
art of teaching) to be required from teachers. 

(17) The best training for an examiner. 

(18) More than one examiner to adjudicate on 
candidate's fitness. 
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(19) The records of the quiz to be considered 
at the pass examination. 

(20) Examination to embrace every subject 
taught. 


Dr. H. P. PIcKERILL (Otago University) said 
students should work by observation rather than 
by hearing. He always told students never to 
believe anything simply because they were told 
it. He decried the principle of education by 
hyperstimulation of the memory-centre. Students 
should be taught to use their fingers because of 
the direction from their brain, having a direct 
object in view, and not because the digits had 
been trained as automatons, and were therefore 
incapable of adaptation or progression in a fresh 
direction or line of new departure. 'The work 
done during the period of training should be of 
more account than the answers at an examination. 

Theoretical and scientific work should not be 
divorced from clinieal and practical work—they 
should go together hand in hand—and there 
should be opportunities at any time (especially 
in the course of daily clinical work) of demon- 
strating the bearing of one upon the other. It was 
more important that a student should under- 
stand the reason * why" than that a patient 
should be treated. 

Mr. F. W. RICHARDS (Birmingham) said: 
I would personally thank Mr. Gaddes for his very 
full and scientific exposition of the essential 
principles of teaching in his report. One would 
require to read it through more than once in 
order to absorb all the many points he has 
placed before us. What appeals to me chiefly is 
the question of how to deal with the weak spots 
in our armament. The fact that the dental 
schools in this country are associated with publie 
charities is a source of considerable weakness in 
this respect—one man may be a most valuable 
officer of the charitable institution and at the 
same time a weak and most inefficient teacher 
of students. I should like to emphasize the 
points that a teacher’s value is enhanced by the 
length of his personal experience and his indi- 
vidual. practice ; that our educational aims are 
for the furtherance of the practical value of the 
student’s future life and not merely an examina- 
tion value; that students ought to be examined 
on each subject taught; that the quality and 
excellence of the work done during the curriculum 
training should be taken into consideration in 
granting a leaving certificate or licence to 
practise. 

Dr. TRUMAN W. Bropuy (Chicago) said: The 
paper which has been presented by Dr. Gaddes 
includes the essentials of dental education. 

In the classic address delivered in Cambridge, 
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England, in 1901 by Sir Michael Foster at the 
opening of the meeting of the International 
Dental Federation, he likened education to a 
cone, the foundation and base of which must be 
broad and deep, upon which should be built a 
structure including the sciences and the arts, 
to be brought gradually to an apex. This apex 
represents the professional man's field. 

The late Professor Garretson said: ‘‘ If you will 
build a dental mansion to shelter and protect 
you through your professional career, observe 
the following plan: Lay deep your foundation 
in anatomy ; upon this lay a course in physio- 
logy, then another layer of pathology ; then 
lay courses of etiology, therapeuties, and the 
intricacies of mechanies and the arts, and you 
will have erected a structure which will endure 
to the end of life. With less care in building, 
your experience will be like that of the man who 
built his house upon the sand." 

Some one has said, in comparing science with 
art—conscious of the changes which have come 
in the light of more modern investigations—‘‘ O 
Science, thou art so fickle; but Art, Art is with 
us for ever!” Notwithstanding this terse utter- 
ance, we must look to science and gather about 
us the principles and practice which will enable 
us to solve the many problems before us. The 
immortal Miller, in scientific research in the field 
of stiology of dental caries, established facts 
which were a revelation to scientifie men and 
which, from a practical point of view, have made 
obsolete many theories in the light of the truth 
which he revealed. We must cling to science, 
believing that it will solve many of the problems 
which are yet obscure. 

Technique of a high order must be acquired 
in youth or early manhood. A knowledge of the 
arts and the sciences without a knowledge of 
technique robs the dentist of his efficieney. I 
remember well hearing the late Dr. W.C. Barrett, 
of Buffalo, in an address before a body of scien- 
tific, practical dentists on the subject of science 
and art and their relations to technique, relate 
this incident: A man of thirty-three years of 
age applied to Dr. Barrett as Dean of the Buffalo 
College for admission. He had been educated 
in foreign lands, possessing a thorough knowledge 
of French, German, English, and Italian, had 
taken the scientifie course in a university, had 
finished the medical course in one of the most 
celebrated institutions of medical learning in 
Europe, and had taken one year in dentistry. 
At the time he entered college Professor Barrett 
expressed great satisfaction in receiving a gentle- 
man of such professional culture. After he had 
been in college three months he was advised by 
the Faculty to discontinue his studies. He had 
never acquired a knowledge of technique, and, 
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in the language of Dr. Barrett, “he had the 
most cultivated mind and the most ignorant hand 
of any student ever admitted to the dental 
school." "This man had passed the period in life 
when digital skill could be acquired. His fingers 
were all thumbs. It was impossible for him to 
become a skilful dentist, and the Faculty, learn- 
ing this, advised him to engage in some other 
pursuit. 

My object in making these statements is to 


'impress upon you the fact that digital skill 


must be acquired in early manhood. "This 
statement I am sure will not harmonize with 
the views of men who advocate a long 
course of scientific work before taking up 
actual dental manipulations. The dentist, to 
be useful to his patients, must be skilled in 
technique. He must acquire this skill before 
he has attained an age which makes its ac- 
quisition impossible. 

A knowledge of the highest type of æsthetie 
art is an endowment; it cannot be acquired. 
However, any one may, with careful training 
and persistent effort, attain a knowledge of 
esthetic art which will enable him to succeed 
fairly well. But the real masters in dental art 
are not many. 

That many undertake to teach who are not 
properly trained for the work of a teacher there 
is no doubt. In the early days of dental college 
teaching in America I am sure there were many 
men not properly fitted for such a duty. They 
were earnest men and did their best to present 
the subjects in a clear manner, and as the years 
passed they made great improvement as teachers. 
There is no doubt that a man should be especially 
fitted for teaching. 

I am satisfied that the best teaching can be 
done by the use of textbooks—that the students 
should be compelled to learn their lessons as they 
did when children in school. The teacher should 
present the subject more in the form of review 
of the lesson, and should quiz students with a 
view to ascertaining whether they have a clear 
understanding of the questions under considera- 
tion. It should be the aim of the teacher not 
so much to present the subject as to make clear 
any misunderstanding that the student may have, 
and to fasten and bind together the principles 
involved in the lesson. 

Experience has taught me that there is not as 
much value in the final examination at the close 
of a college course as many assume. The 
examinations should be made week by week and 
month by month, and the students given credit 
for their knowledge of the subjects as they go 
over them. As Dr. Gaddes states: ‘ Education 
should have a many-sided practical value, not 
merely an examination value," and a knowledge 
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on the professor’s part of the student’s practical 
value cannot be obtained in an after-term exami- 
nation of a student who has crammed and 
crammed with a view to answering questions. 

I am satisfied that the work done by Dr. 
Gaddes in the preparation and presentation of 
this valuable communication should not be tied 
up in the Transactions of an International Dental 
Congress, but should be given general publicity 
in dental and medical journals everywhere. Its 
teachings, so concisely presented, apply to college 
professors work everywhere, and if they could 
be impressed with the importance of Dr. Gaddes’ 
teachings and put them into praetical use, a 
vast improvement in the college work would be 
effected. The science and art of teaching and 
the art of examination should receive more 
attention from college faculties. In the exami- 
nations that are conducted by State Boards and 
other officials a valuable lesson may be learned 
by the reading of Dr. Gaddes' paper. 

Too frequently men assume the duties of 
State examiner in the United States who have 
not been prepared for this important duty, and 
it often happens that the result of their examina- 
tions reveals the fact that some of the very best 
men, whom the Faculty has been watching for 
years and who are known to it thoroughly, fail to 
pass, while others, concerning whose qualifica- 
tions the Faculty has been in doubt, are passed 
by the examiners. Evidently in such cases 
the Board is in error, as the long experience of 
the Faculty with a student better prepares it 
to judge of his qualifieations than a Board could 
do in the brief period of a few days. 

In conclusion, I wish to commend this impor- 
tant paper to dental-college teachers as a guide 
to them in the carrying out of their work. 

The PRESIDENT OF THE SECTION said: I 
congratulate Dr. Gaddes on his report, and I 
am sure we all recognize in him an authority on 
the subject. We must all agree with him that 
the scientific principles governing all our work 
should be explained and demonstrated by special 
application. At the same time, whilst specializ- 
ing, care must be taken that the teaching must 
not be on a too narrow basis. 

He is careful to explain that neither in the 
lecture nor demonstration should there be any 
overlapping; still, to my mind a greater fault 
might be committed if any matter was omitted ; 
some overlapping is bound to occur, and would 
be the less of two evils. 

When students know the subject-matter can 
always be read up in textbooks they are not 
always so alert or attentive as might be desired, 
but I have always found them take a far greater 
interest when the matter is given as the result 
of personal experience or has a personal applica- 
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tion. The “ quiz " is not in general vogue in the 
United Kingdom, but I am convinced its adoption 
would prove of great value to the student and 
tend to obviate the necessity students often find 
of taking special coaches. I am afraid, with 
regard to  professorships or lectureships in 
subjects such as chemistry, physics, anatomy, 
physiology, that there is a tendency on the 
part of the holders to teach students as though 
they were all intended to become experts in 
their own particular subject, and not with a 
view to the special requirements of either medi- 
cine or dentistry. Upon the necessity of training 
teachers I have already remarked, and I am 
certain we all feel the need of some definite 
organization for this purpose, As has been 
remarked, some of our greatest experts are not 
gifted with the faculty of teaching. It behoves 
us to be always on the look-out amongst our 
best students for those who possess a gift for 
teaching, and to encourage and train them with 
a view to using such gift to the best advantage. 

In Liverpool University, as probably in other 
Universities, the opinion is held that the students 
should be examined in all the subjects taught in 
the curriculum, and I think this is the right 
course. From experience I have found that 
students take little or no interest in any subject 
not included in the examination. If the subject 
is not important enough for examination it would 
be better left out of the curriculum. 

I think that, in addition to the quantity of 
work required of each student, a system of 
marking should be adopted for the quality 
of the work performed throughout the sessions 
of the curriculum, and that these marks should 
be recorded and be taken into account in the 
examinations. In this way students would feel 
that they are constantly working for their 
qualification, be conscious of definite progress, 
and take a much keener interest in their work. 

The records would also tend to eliminate the 
special hardships sometimes experienced in the 
single test frequently given in examinations. 

The examining of examiners, as mentioned by 
Dr. Gaddes, is, I am afraid, a sort of vicious 
circle. 

The examiners should only be appointed for a 
period, and an opportunity would thus be given 
to leave out those who proved unsuitable. 

There are two types of examiners—one who 
tries to find out what a student does not know, 
and the other who gives the student every 
opportunity of stating his knowledge. Needless 
to say, I do not agree with the first type. Surely 
an expert, if he desired, could plough most of the 
students by that method. 

In Liverpool there are two examiners.in each 
subject, viz. internal (the teacher in the subject) 
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and external. 'The latter appointment is by 
charter compulsory in the University, and can 
only be held for a period of three years, but 
after an interval of one year reappointment is 
permitted. 

I believe this method is a good one. The 
external keeps up the standard of work required, 
and the internal holds a kind of brief for the 
students, bearing in mind the student's progress 
throughout the curriculum as against a ridiculous 
or nervous mistake the candidate may make in 
the comparatively few minutes’ test in the 
examination. 

Mr. GADDES, in reply to speakers, said: 
Professor Pickerill asked for my opinion of the 
value of the lecture as a means of teaching. 
That opinion is implied in the report. Avowedly, 
the lecture as generally given is not, in my 
varied experience, the best means of teaching. 
I have suggested its limitation. At the same 
time, I agree with him that the value of the 
lecture largely depends on the lecturer himself— 
the lecturer whose mind, actions, and exposition 
are as set forth. To the question, Should teachers 
be examiners? I say Yes, with an assessor. 
That system prevails in several of our modern 
Universities, as we have heard from the President 
that it does at his University—that of Liverpool, 
and at the older examining corporations of the 
United Kingdom. 'The trammels of tradition 
could be overcome by the quiz reports of the 
several teachers, and the sanctity and efficiency 
of the Examination Board (not always all that 
could be desired) would be even more respected. 
It is again pleasing to learn that, in the matter of 
dental education and examination, as in legis- 
lation, the daughter-colony of New Zealand gives 
the lead to the mother-country. 

I quite agree with Mr. F. W. Richards’ remarks 
that a good member of the staff of a hospital as 
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a charity is not necessarily a person fitted to 
teach students. 

Mr. Gilmour's observations as to overlapping 
of the lectures and the demonstrations I fully 
appreciate. Here again, as I have mentioned 
in connexion with the three sciences, the line of 
demareation is not absolute, it is elastic. 

It is frequently stated that the student is 
overloaded. There is justification for that 
assertion. The student is overloaded, not so 
much by the number of the subjects of the curri- 
eulum as by the time to be devoted to the lecture 
method. If that method of teaching were 
curtailed, limited to science principles as I have 
advocated, one-half of the time now ordinarily 
occupied by the lecture could be given to tech- 
nique (as already defined)— viz. to demonstration 
and personal action. 

I have put forward some definite suggestions. 
with a view to the progress and the advancement 
of the system of dental education. If any one 
of the propositions is right and necessary, need 
there be delay in bringing about its adoption ? 
May not the F.D.I. have a remit from this 
Congress to consider and, if possible, bring about 
reform in that or other direction ? 

I therefore propose : 


“ That newly appointed teachers should possess 
certificates of proficiency in pedagogics (the prin- 
ciples and methods of the science and art of 
teaching), and, to further that object, suitable 
literature be prepared." * 


In advocating—yea, urging—these several 
radical reforms there have been reviewed personal 
experiences as a student, experiences as a lecturer, 
as a tutor, as a visitor at examinations, as an 
examiner; and, over all, a retrospect of over 
forty-five years of professional life. 


* The proposition was carried by the Section. 


REPORT ON 


METHODS OF TEACHING ORTHODONTICS TO 
DENTAL STUDENTS 


Bv S. H. GUILFORD, AM. D.D.S., Daf. PHILADELPHIA 


ORTHODONTICS as a distinct branch of dental study 
has had a place in the curriculum of dental schools 
in the United States for many years. 

At first it received very limited attention on 
account of its undeveloped condition, but as the 


subject has grown in importance and interest it . 


has commanded more of the time of both teacher 


and student. Although the manipulative features 
of practical orthodonties cause it to be closely 
related to both operative dentistry and dental 
prostheties, it is commonly taught in connexion 
with the former branch. | 

In some schools it is taught by a special in- 
structor dissociated from any of the more com- 


SECTION X: METHODS OF TEACHING STUDENTS 


monly taught branches, but in any event it has 
been found that the essential didactic teaching 
can be covered in about ten lectures of one hour 
each. 

The practical instruction carried on in the 
college infirmary upon charity patients is usually 
extended over one or two entire college terms. 

In the division of the subject, so that it may be 
covered in the course of ten hours of didactic 
instruction, the following apportionment may 
serve as a guide : 

(1) Definition of Normal Human Dentition, in- 
cluding position and relation of the several teeth 
in each arch. This once understood, any devia- 
tion from it plainly constitutes an irregularity or 
malposition. The ætiology of the condition, as far 
as we understand it, should also be included. 

(2) Facial Harmony and Occlusal Relation. It 
should be shown that orthodontia includes more 
than the readjustment of position of the crowns 
of the teeth so as to bring them into useful and 
harmonious relation, and that the position of the 
roots and adjoining alveolar tissue have to be 
considered in order that the middle third of the 
face may be restored to its natural fullness and 
plaeed in harmony with the other features. 
Normal occlusal relation of the teeth in one arch 
with their opponents needs to be fully elucidated 
and pressed home, for any deviation from such 
normality constitutes a malocclusion of greater or 
lesser extent. 

(3) Physiology of Tooth Movement. Changing 
the position of the teeth or the forms of arches 
necessarily involves changes in the soft and hard 
tissues affected by the movement. The character 
of such tissues and the changes they undergo 
together with the understanding of the narrow 
dividing line between physiological and patho- 
logical change needs to be emphasized.. 

(4) Dynamics. 'The various mechanical forces 
that may be employed in the movement of the 
teeth ; their relative value ; manner of employ- 
ment and proper regulation. 

Materials and their use in the construction of 
applianees, together with the technique employed 
in such construction, should be given full con- 
sideration. 

(5) Examination of Patient and Preliminary 
Study of Case. Taking impressions. Model mak- 
ing for further study and for record. 

(6) Classification. Unfortunately, the different 
forms of malposition or malocclusion have never 
been classified in a way to be acceptable to all 
teachers or practitioners. There are as many 
different classifications as there are authors of 
textbooks on the subject, each having his own. 
Every teacher should therefore select the one 
which impresses him most favourably and employ 
it in instructing his classes. 

(7) An Exposition with Enlarged and Natural- 
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Size Models, and appliances of the manner of 
treatment of each class of malposition. 

(8) Continued. 

(9) Continued. 

(10) Principles Governing Retention. Various 
forms and kinds of retainers, methods of construc- 
tion, and the principles governing their operation. 

During the seventh, eighth, and ninth lectures 
the teacher should have upon his lecture-stand a 
gigantie model of the upper arch and palate, about 
fifteen inches in diameter, with teeth of suitable 
size placed in their sockets surrounded by modelling 
clay, so that their positions may be varied to 
illustrate the typical forms of malposition. 

Enlarged regulating appliances are then placed 
in position and operated in a manner to bring the 
malposed teeth into normal alinement. By this 
means the teacher is enabled to reach the student's 
intellect through the medium of the eye more 
forcibly and directly than by verbal descriptions 
alone or by charts. The latter have their value, 
but experience has shown that the methods of 
applying force, and the actual movement of teeth 
in the enlarged model as seen by the entire class, 
conveys a better idea to the student's mind than 
anything that could be shown upon the chart or 
blackboard. 

Life-size models of plaster of Paris, celluloid, 
or vegetable ivory, with natural-size appliances 
upon them showing methods of correction, also 
serve a valuable purpose. These can be passed 
to the class for hasty examination during the 
lecture, or held for a more minute inspection at 
the close of the lecture hour. 

While these illustrated lectures are delivered 
during both the junior and senior years, the manual 
or technie instruction in the construction and 
adjustment of appliances to a model of natural 
size should be begun about the middle of the 
junior year, or as soon as the professor has 
delivered his fourth lecture. 

The technic work should be in charge of a special 
instructor in a room properly equipped for the 
purpose, and all of the work of each student per- 
formed under his immediate instruction and 
supervision. 

This course might well include : 


(1) Drawing of wire in a draw-plate. 

(2) Drawing strip of plate into tubing. 

(3) Forming metal bands to fit the different 
teeth. 

(4) Various attachments soldered to the 
bands for convenience in applying force. 

(5) Threading wire and drilling and tapping 
nut to fit it. 

(6) Making wrench to fit nuts. 

(7) Making jackscrew and sleeve. 

(8) Joining wire by soldering. 

(9) Joining tubing at different angles. 
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(10) Making piano-wire clips to hold parts 
during soldering. 


After this course of practice in manipulative 
procedure, each student should be given instruc- 
tion and practice in impression-taking and model- 
making. 

Plaster impressions may be taken by students 
of one another's mouths and from these models 
made and trimmed in an artistic manner. "This 
practice will serve to familiarize them with the 
details of procedure and lead to proficiency when 
the same operation is to be performed upon actual 
patients. 

Care and exactness must be exercised in every 
detail and each step inspected before the work is 
accepted. 

Three hours a day for three days in the week for 
half a year should afford ample time to cover the 
course as outlined. 

During the senior or final year the student 
should be given clinical experience in ortho- 
dontia. All varieties of dental malposition and 
accompanying arch and facial deformity are to be 
found in the college infirmary during each college 
term. 

All of these should be under the immediate 
direction of the instructor who has had charge of 
the technie course. The simpler cases may be 
assigned to students of lesser proficiency, and the 
more diffieult ones to those who have shown 
special aptitude during their technic training. 

Each ease should be carefully examined by the 
instructor in the presence of several students ; 
its clinieal features pointed out, and the several 
ways in which correction might be accomplished 
discussed. 

At such times it is well for the instructor to 
question the students about him as to their views 
in reference to the most advisable method of 
procedure. When their views indicate an in- 
telligent perception of the salient features of the 
case, and a good understanding of the proper 
methods to pursue in correction, he should com- 
mend them and when incorrect or faulty, he should 
indieate wherein they have erred, either in diag- 
nosis or proposed treatment. 

When, after a full discussion of the case, a 
method of procedure has been decided upon, the 
instructor should assign the patient to one or two 


SIXTH INTERNATIONAL DENTAL CONGRESS 


of the students with instructions to begin the 
treatment. To aid them in their work it is well for 
the instructor to sketch upon a printed diagram 
(such as is found in all infirmaries for recording 
proposed work) the forms and kinds of appliances 
to be employed in the case. 

The student or students who receive the case 
should then proceed to prepare the mouth for 


impression-taking by a thorough prophylactic 


treatment, removing all calcic or soft deposits 
from the teeth and rendering them absolutely 
clean. At the same sitting, plaster impressions 
of both arches are taken, from which models are 
to be made. It will be found advisable to obtain 
two sets of impressions and models ; one set to be 
used for the adapting and fitting of the parts of 
applianees as they are constructed, the other set 
to be retained for reference as the case pro- 
gresses. 

The time intervening before the following 
appointment is employed in the construction of 
the indicated appliances. Where the case has 
been assigned to two students conjointly, this 
work can be divided between them. ; 

When the patient returns for the placing of the 
appliances, the instructor must be at hand to watch 
and direct every movement, but the actual work 
of adjustment should be done by the students in 
order that they may thus gain the necessary skill 
and experience. 

In.some schools the instructor performs all the 
work of fitting and adjusting the appliances while 
the students stand by and see it done, but in most 
schools it is considered more beneficial to the 
student if he is obliged to perform the work himself, 
even though it be at some sacrifice of the patient's 
comfort. : 

Similarly, at each succeeding sitting of the 
patient the instructor should advise, and when 
necessary assist, the student in his work, but as 
much of the responsibility as possible should be 
placed upon the student himself, so that he may 
gain the self-confidence which is one of the chief 
essentials of success. 

Carried along in this manner after the student 
has completed a few cases of malposition he will 
have gained as much practical knowledge of 
correction as can be gained in a college course and 
be reasonably well equipped to conduct similar 
cases in private practice. 
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RAPPORT SUR 


LES MÉTHODES DE L'ENSEIGNEMENT DE 
L'ORTHODONTIE AUX ÉTUDIANTS 
EN DENTISTERIE 


Par PAUL MARTINIER zr GEORGES VILLAIN 


PROFESSEURS D'ORTHODONTIE A L'ÉCOLE DENTAIRE DE PARIS 


CONSIDÉRATIONS GÉNÉRALES 


L'EXTENSION du terrain embrassé par l' Odon- 
tologie, qui devient de plus en plus vaste, l'import- 
ance de cette science, qui s’accroit sans cesse par 
. chaque progrès réalisé dans notre profession, ont 
amené, par voie de conséquence, sa division en un 
certain nombre de champs d'étude, parmi lesquels 
les dentistes peuvent choisir, selon leurs aptitudes 
ou leur préférence, celui qui leur convient le 
mieux. 

C'est pour cela que dans chaque Congrés, dans 
chaque réunion professionnelle, on voit présenter 
des communications bien étudiées par des spécial- 
istes en chacune de ces branches et défiler tour 
à tour les travaux de ceux qui s'intéressent plus 
particuliérement à l'une d'entre elles: dentisterie 
opératoire, clinique dentaire, orthodontie, prothése 
dentaire, anesthésie locale et générale, stomato- 
logie, prothèse restauratrice. Chaque matière 
suffit amplement à absorber l’activité des prati- 
ciens qui estiment avec raison que les soins donnés 
à la clientèle ne doivent pas occuper toute leur 
vie et toute leur intelligence. 

Cependant si toutes ou presque toutes ces 
branches rentrent dans l’enseignement régulier 
des études dentaires, si elles font partie du bagage 
de connaissances indispensables à l’étudiant en 
dentisterie pour se présenter aux examens proba- 
toires, l’orthodontie semble être restée, jusqu’à 
ces dix dernières années, l’apanage de quelques 
éminents confrères qui enseignent cette science 
en dehors des études régulières. 

Il a paru aux membres du bureau de la X° 
section que cette question devait préoccuper le 
plus grand nombre des chirurgiens dentistes et 
qu'il était nécessaire de la mettre à l'ordre du 
jour pour la faire discuter ici avec toute l'ampleur 
que doit prendre une si importante étude devant le 
Congrés international. 

L'évolution naturelle du progrès, les classifica- 
tíons des anomalies, et les méthodes de traitement 
employées depuis quelques années en orthodontie, 
ont eu pour conséquence la détermination d'une 
orthodontie rationnelle, scientifique, basée sur 


liobservation clinique des cas, qui doit marcher 
de pair avec la beauté esthétique. 

La valeur réelle de l’orthodontie moderne 
dépend, en effet, des emprunts judicieux que nous 
faisons à deux principales méthodes, et il est de 
toute nécessité que les dentistes mettent leur 
savoir médical et scientifique et leur étude de 
l'esthétique au service de leur habileté et de leur 
ingéniosité mécaniques. 

Définition. Au cours de ce rapport nous 
emploierons constamment le terme orthopedie 
dento-faciale de préférence à orthodontie. 

L'orthopédie dento-faciale est la science qui 
traite de la correction des anomalies dento-maxil- 
laires, des contours de la face et des lignes du 
profil, dans la zone limitée par notre champ 
d'opérations. 

Nous adoptons done ce terme, qui désigne plus 
exactement l'étendue de notre intervention, par 
opposition à celui d'orthodontie, celle-ci ne con- 
stituent qu'une branche de l’orthopedie dento- 
faciale, laquelle peut étre divisée en: 

1°. Orthopédie dento-maxillaire, qui traite des 
anomalies de forme et des rapports des maxillaires, 
liées ou non aux anomalies dentaires. 

2?. Orthodontie, qui traite des anomalies de 
forme des arcades dentaires et des rapports des 
dents ou des arcades entre elles. 

La branche dont nous nous occupons présente de 
multiples difficultés, elle demande une. somme 
considerable de connaissances et elle impose au 
dentiste une lourde responsabilité lorsqu'il entre- 
prend un traitement. 

Mais, si elle est ingrate sous certains rapports, 
elle augmente notablement la valeur sociale et le 
rôle du dentiste dans la société. Peut-être méme 
n’est-il pas exagéré de dire que ce róle tient une 
place importante dans l'évolution des étres. 

Nul ne peut s'élever contre l'affirmation que la 
transmission par hérédité des irrégularités den- 
taires corrigees peut arriver à modifier les races 
dans une certaine mesure, soit en empéchant que 
les individus deviennent des types régressifs, soit 
en ouvrant la voie à la perfection. 

L'orthopédiste n’a-t-il pas pour but une série 
de modifications qui peuvent être ainsi énumérées. 

2 U 
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1°. Av POINT DE VUE ESTHÉTIQUE 


La correction des lignes du profil et de la beauté 
de la face, en ramenant l'harmonie des traits du 
visage, par des modifications à la zone expressive 
qui entoure immédiatement la bouche. 
tour esthétique de cette zone expressive est sous 
la dépendance des dents et des maxillaires, et 
toutes les irrégularités portant sur l’occlusion des 
. dents seront nuisibles à l'expression des traits. 

En rétablissant l’occlusion normale de la denti- 
tion permanente, en mettant chaque dent à la 
place qu'elle doit occuper sur l’arcade lorsque 
toutes les dents sont présentes, on modifie l'expres- 
sion dénaturée de la bouche et l'on rétablit ses 
relations propres avec celles des autres traits. 


2°, AU POINT DE VUE FONCTIONNEL 


- (A) La reconstitution de l’équilibre articulaire 
des dents. 

(B) Le rétablissement de leur occlusion et de 
leur articulation. 

(C) Le développement de la fonction de masti- 
cation. 

(D) L’amélioration de la parole. 

(E) Le rétablissement ou l'amélioration con- 
sidérable de la respiration nasale normale. 

Mais le róle de l’orthopediste ne se borne pas 
à intervenir pour apporter ces modifications 
heureuses lorsqu'il se trouve en présence d'irrégu- 
larité ; il réside surtout dans la direction de la 
période de dentition. 

En dirigeant la dentition des jeunes enfants, en 
guidant les dents dans leur éruption, en veillant 
au développement normal des maxillaires, en 
surveillant l’esthétique faciale, le dentiste joue 
un róle prépondérant, méme en médecine générale, 
car c'est de sa vigilance et de son savoir que 
dépendent la santé et la beauté du sujet dans 
l'avenir. . 

En surveillant l’étiologie des anomalies, il 
instituera le traitement prophylactique, le meilleur 
et le plus sür des traitements, ainsi que le mieux 
apprécié des malades. | 


APERÇU HISTORIQUE 


Jusqu’en 1890 dans la plupart des Ecoles 
dentaires l’enseignement de l’Orthopédie dentaire 
demeura compris dans la Prothèse. 

Elle en formait une subdivision, dont l’enseigne- 
ment se bornait, le plus souvent, à quelques 
conseils cliniques, sans programme, sans cours et 
sans démonstration. 

Ce n'est qu'à partir de cette époque que les 
élèves des Angle, des Case, des Guilford, des Herbst, 
etc. . . . firent de nombreuses communications 
dans les sociétés scientifiques et dans les Congrés 
et appelérent, par leurs travaux, l'attention des 
dentistes sur les progrès réalisés dans cette branche 


Le con- 
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en en faisant connaitre tout lintérét et toute la 
valeur. 

Depuis 1890 jusqu'à ce Congrés le nombre de 
ceux qui se sont intéressés à l'orthopédie a beau- 
coup augmenté, et le développement de celle-ci 
a pris un tel essor qu'il existe actuellement des 
sociétés uniquement composées d'orthopédistes, 
et des journaux qui ne publient que des travaux 
de ce genre. Enfin je ne puis mieux témoigner de 
Vintérét que la profession entière porte à cette 
branche qu'en faisant remarquer que la Ae section 
de ce Congrès s'est préoccupé de son enseignement 
et l'a mise à l'ordre du jour en en faisent un sujet 
de rapport. 

Pour juger nettement de l'état actuel de l'en- 
seignement de l'orthopédie dentaire, pour en faire 
connaitre à tous l'importance, nous avons, dans la 
mesure du temps restreint qui nous était accordé, 
cherché à nous documenter auprés des confréres 
qualifiés par la situation qu'ils occupent dans 
leurs pays respectifs. Nous leur avons donc écrit, . 
en les priant de vouloir bien répondre au ques- 
tionnaire ci-après et leurs réponses constituent le 
meilleur exposé que nous puissions faire de l'état 
actuel de l'enseignement de l'orthopédie dentaire 
dans les principaux pays. 

On remarquera que tous, ou à peu prés tous, ont 
la préoccupation d'étendre cet enseignement, de 
le faire entrer dans l’enseignement régulier des 
études dentaires et que les étudiants sont obligés 
de posséder des notions étendues de cette science 
pour subir avec succés les examens de fin d'études. 

Cependant nous croyons qu'il y a lieu de faire 
mieux encore, d'étendre le programme et le temps 
consacré à l'étude de cette science, et c'est pourquoi 
nous avons essayé de formuler un programme aussi 
complet que le permettent les connaissances 
actuelles que l'on posséde en orthopédie dentaire. 


QUESTIONNAIRE ET RÉPONSES DE FRANCE ET DE 
7 
L'ETRANGER 


1. Existe-t-il un enseignement régulier de l'or- 
thodontie dans les écoles, Facultés ou centres 
d'enseignement dentaire fréquentés par les étu- 
diants dentistes de votre pays ? 

2. (a) Si oui, cet enseignement est-il rendu 
obligatoire ou est-il facultatif pour les étudiants ? 

(b) Fait-il partie de l'enseignement régulier ou 
est-il réservé aux post-gradués ? 

3. Depuis quelle époque cet enseignement a-t-il 
été organisé ? 

4. (a) Existe-t-il un programme d'enseignement 
de l'orthodontie ? 

(b) Si oui, prier de nous le communiquer. 

5. (a) Existe-t-il des épreuves théoriques ou 
pratiques d'orthodontie dans les examens de fin 
d'études donnant droit à l'exercice de l'art dentaire 
dans votre pays ? 

(b) Si oui, quelles sont-elles ? 
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Le docteur Angle, à qui nous avions envoyé 
notre questionnaire bien qu'il ne fasse partie 
d'aueun collége dentaire, nous a répondu une lettre 
dont nous extrayons les passages suivants: “ Je 
suis tout à fait opposé à l'enseignement divisé de 
l'orthodontie comme il a été et comme il est encore 
donné dans les Écoles dentaires de ce pays. . . . 

** L'étude et la pratique de la dentisterie sont si 
essentiellement différentes de l'étude et de la 
pratique de l'orthodontie qu'elles ne peuvent pas 
être enseignées avec succès en les combinant. . . . 

** Les branches devraient étre enseignées séparé- 
ment et demeurées séparées, car elles se heurtent 
à un tel point qu'elles sont démoralisantes l'une 
pour l'autre. 

* Obliger tous les étudiants en dentisterie à 
recevoir l'enseignement de l’orthodontie dans 
l'espoir qu'ils deviendront ainsi des orthodontistes 
est tout aussi ridicule que d'enseigner la musique à 
tous les enfants dans la pensée qu'ils deviendront 
tous des musiciens. - 

* Les exigences de l'orthodontie sont telles que 
ceux seulement qui ont une aptitude spéciale et 
un goüt pour ce travail peuvent réussir dans leur 
pratique et que l'étudiant qui obtient des résultats 
heureux, ainsi que le spécialiste en orthodontie, 
doivent avoir une mentalité supérieure à la 
moyenne de celle des étudiants en dentisterie. 

** Un programme spécial et soigneusement élaboré 
avec les meilleures facilités cliniques devrait étre 
préparé dans chaque pays pour l’enseignement de 
Vorthodontie et tant qu'il n'en sera pas ainsi, il 
ne peut y avoir de dentiste à méme de faire de 
l'orthodontie d'une facon convenable." 

Le docteur Augle dans cette lettre ne tient aucun 
compte des besoins du publie qui, lui, demande 
au dentiste de savoir traiter les irrégularités. Il 
ne nous parait pas attacher assez d'importance 
au róle plus élevé que le dentiste doit jouer: celui 
d'édueateur publie, de surveillant et de guide de 
la dentition des enfants, qui est cependant un 
des plus nobles buts qu'il doit s'efforcer d'atteindre. 

Il ne tient aucun compte non plus de la culture 
du dentiste moderne et il parait ne pas s'étre 
aperçu de l'évolution de l'Odontologie depuis une 
dizaine d'années. 

En réservant à un petit nombre de priviligiés 
Petude de l’orthopédie dento-faciale, le docteur 
Angle méconnait les bienfaits de cette science, 
puisqu'il s'oppose à sa diffusion. Il lui retire 
ainsi une grande partie de sa valeur. 

Tel n'est heureusement pas l'avis des person- 
nalités qui ont répondu au questionnaire, car 
toutes se sont préoccupées à juste titre de donner 
à l'enseignement de l'orthopédie dento-faciale la 
place importante qu'elle mérite dans l'enseigne- 
ment régulier de l’odontologie. 

Nous sommes, pour notre part, d'un avis diamé- 
tralement opposé à celui du docteur Angle et 
aucun de ses arguments n'a de valeur à nos yeux. 
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Toutes les branches de l'Odontologie exigent 
du savoir, de l'habileté et du doigté et ces qualités 
ne peuvent qu'augmenter et développer les apti- 
tudes individuelles des étudiants pour l'étude de 
l'orthopédie dento-faciale. 

Sous ces réserves, nous sommes d'accord avec 
le docteur Angle lorsqu'il déclare qu'un programme : 
Spécial soigneusement élaboré devrait étre préparé 
dans chaque pays pour l'enseignement de Vortho- 
dontie. 

Le projet de programme que nous présentons 
pourra peut-étre servir de base à la discussion d'un 
programme définitif, s'il est pris en considération, 
ainsi que nous l'espérons. 


L'orthodontie doit-elle constituer une branche 
spéciale .de l’art dentaire enseignée à cóté des 
études dentaires réguliéres ou aprés celles-ci ? 

Doit-elle étre exercée par une sélection de 
confréres spécialisés en orthopédie dentaire, ou, 
au contraire, être enseignée pendant les études 
régulières des étudiants en dentisterie et prendre 
dans ces études une place aussi importante que 
les autres branches techniques de l’art dentaire 
telles que la chirurgie, la dentisterie, la prothése ? 

C’est là une question qu’il faut trancher défini- 
tivement. Bien que de nombreux orthodontistes 
se soient nettement prononcés en faveur de l’en- . 
seignement régulier dans le cours des études, 
quelques-uns cependant ont émis l’opinion que 
l'orthopédie dentaire présente une envergure si 
grande, un champ si vaste, qu'un praticien devrait 
y eonsaerer toutes ses facultés. 

Cette science exige, d'aprés eux, une telle somme 
de eonnaissanees et d'habileté qu'elle doit étre 
détachée des autres branches de notre art. La 
táche du dentiste est, parait-il, déjà trop étendue 
pour qu'il puisse arriver à la demi-perfection dans 
toutes les parties de l'Odontologie. 

Ce n'est pas notre avis et nous croyons ferme- 
ment : 

1?. Qu'en étudiant les autres branches on se 
prépare à l'étude de l'Orthopédie. 

2°. Que les connaissances indispensables et 
l’habileté nécessaires pour les exercer sont, au 
eontraire, de précieux auxiliaires pour étudier 
lorthopédie, de méme que l’etude de celle-ci 
peut augmenter le bagage scientifique et les 
facultés techniques pour les autres branches. 

L'enseignement de l’Orthopédie doit être régu- 
lier et faire partie du cycle d'études de l'étudiant 
en dentisterie, parce qu'il n'est pas possible, à 
l'époque actuelle, avec l’évolution qui s'est faite 
depuis 20 ans dans notre profession, que le dentiste 
ne soit pas le gardien vigilant de la dentition chez 
les enfants; il n'est pas possible que le róle 
d’educateur de l’hygiène et de la prophylaxie qu'il 
doit remplir auprés du public ne soit pas compris. 
et ne soit pas exercé par le dentiste. 

Le dentiste complet doit posséder toutes les. 
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RÉPONSES 


ALLEMAGNE 
Central Verein Deutscher Zahnärzte 
(Professeur Walkhoff, Munich). 


AMÉRIQUE DU SUD 
École d'Odontologie de la Faculté 
de Médecine de Buenos-Ayres (Dr. 
Etchepareborda). 


ANGLETERRE 
London Hospital, École dentaire de 
(Harold Chapman, Lecteur d'ortho - 
dontia), 


Manchester, École dentaire (Dr. 
Campion). 


AUTRICHE 
Laboratoire privé du Prof. Dr. 
R. Weiser, Vienne. 


BELGIQUE 
cole dentaire belge (Dr. Quintin, 
Directeur), Bruxelles. 


ESPAGNE 
(Dr. Landete). 


Erats-Unis 
Chicago, Ecole dentaire 
(Prof. Dr. C. S. Case). 


Philadelphie, École dentaire 
(Dr. Guilford, Doyen). 


Harvard, l’Université Ecole den. 
taire (Dr. Eug. Smith, Doyen). 


QuEST:ON 1 


Oui. 


Oui, d'une facon reguliére. 


Oui. On exige de chaque étudiant : 
(a) Travail d'épreuve ; 
(b) La fréquentation, suivie d'un 
COUIS; 
(c) Traitement de six cas. 


Oui, 


Des cours de thérapeutique dentaire 
sont obligatoires pour les médecins. 
La Direction n'est pas décidée à 
introduire pour les spécialisées les 
épreuves qu'à force de priére nous 
autres dentistes avons obtenus il 
y a plus de quinze ans. 


Oui. 


Oui. 


Oui, aussi dans toutes les” Écoles 
d'Amérique. 


Oui, durant les quarante derniéres 
années. 


Oui, dans toutes les Écoles faisant 
partie de l'Association des Facultés 
dentaires des Universités. 


QUESTION 2 j 


Les principes élémentaires sont donnés 
dans le cours de technique par le pro- 
fesseur de technique. Les éléments 
difficultueux aux élèves plus avancés 
dans un cours particulier. 


Il fait partie des études de la troisième 
année, et est obligatoire pour les élèves 
de cette année. 


(a) Obligatoire. 
(b) Elle fait partie de l’enseignement 
régulier. 


(a) Obligatoire.. 

(b) Elle fait partie de l'enseigne M 
régulier et n'est pas réservé aux post: 
gradués. 


Enseignée dans les cours de six semaines 
dans les dernières années, tantôt par 
l'orthodontiste, M. J. Grunberg, de 
Berlin; tantôt par M. le Dr. Albin 
Oppenheim ; dernièrement, en mon 
laboratoire privé de technique dentaire 
pour les dentistes et les étudiants en 
médecine. 


Obligatoire pour les étudiants. 


(a) Obligatoire. 
(b) Fait partie du plan des études. 


Enseignement est divisé, et il fait partie 
de l'enseignement régulier. L’ortho- 
dontie technique enseignée en deuxiéme 
année; pratique, à la clinique pour les 
etudients de troisième année ; théorique, 
en troisième année, 


(a) Enseignement divisé, c’est une partie de 
l’enseignement régulier. 
(b N’est pas réservé aux cours de post: 
. gradués. 
(Études complémentaires.) 


Enseignement divisé, et il est donné durant 
une partie de la deuxième année, et 
durant toute la troisióme année. 


| 


La 
| 
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QUESTION 3 


1900, depuis la fondation de 


l'établissement. 


Au moment de linauguration de 
l'école dentaire en 1911. Le traite- 
ment et les épreuves d'orthodontie 
furent introduits il y à une dizaine 
d'années. La création d'un cours 
d'orthodontie est d'origine plus 
récente et ne date que de trois à 
quatre ans. 


A existé pendant plusieurs années. 


Dans ces derniéres années. 


15 octobre, 1912. 


1912. 


Depuis sa fondation en 1883. 


L'enseignement à été réorganisé en 
1892. 


1874. 


Réguliérement organisé en 1890. 


QuESTION 4 


Non. 


Oui, un programme définitif existe. 
(Programme envoyé.) 


Oui, un programme définitif existe. 
(Programme envoyé.) 


Oui, un programme définitif existe. 
(Programme envoyé.) 


MM. Grunberg et Oppenheim pos- 
sédent une collection de modeles, 
instruments, eto.; font leurs dé- 
monstrations et laissent les éléves 
travailer sur le fantóme et les 
patients, 


Oui. (Programme envoyé.) 


Oui. (Programme de Luis Subirana 
envoyé.) 


Oui. L'enseignement suit le plan du 
livre ** Orthopédie dentaire," pré. 
senté au Congrès de Pédagogie 
dentaire en 1904. 


Il essaiera d'indiquer les meilleurs 
moyens dans une communication à 
la Section. 


Oui, mais le programme n'est pas 
imprimé. 
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QUESTION 5 


Il est possible qu'on exige à l'examen un 
travail orthodontique d’une difficulté 
tout au plus moyenne consistant dans la 
préparation d’un appareil. 


Les épreuves d’orthodontie dans les 
examens de fin d’études sont seulement 
théoriques. 


Dans les épreuves pratiques les aspirants 
peuvent être interrogés sur le traitement 
mécanique et chirurgical de diverses 
irrégularités. Aux épreuves orales et 
écrites des questions peuvent être posées. 


Oui. On montre aux étudients les cas 
principaux, et ils sont tenus de donner 
leur avis sur les autres, ainsi que sur le 
traitement de chaque cas particulier. Ils 
subissent aussi un examen oral sur diverses 
autres questions se rapportant au méme 
sujet. 


Non. 


Non. 


Oui, des exercices théoriques et pratiques 
sont exigés des éléves sur les matiéres 
inscrites dans le programme. 


Oui, chaque étudiant doit subir un examen 
pratique et théorique. Il doit présenter 
en outre les patients traités par lui et 
doit expliquer l'emploi des appareils. 


L'orthodontie constitue une des questions 
posées aux examens finaux. C'est aussi 
une matiére sur laquelle le candidat est 
interrogé pour l'examen d'État dans les 
différents États d'Amérique. 


A la fin de l'année chaque étudiant est tenu 
de montrer les modéles de ses cas terminés 
et aprés qu'on en a constatéles résultats 
il lui est donné une note comptant pour 
les examens. De plus il doit subir un 
examen écrit portant sur le côté théorique. 
En somme, il doit passer à la fois un 
examen pratique et théorique pour étre 
en régle avec ce qui lui est demandé. 
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RÉPONSES QUESTION 1 
FRANCE Un enseignement régulier. 
Lyon, École dentaire (Dr. Pont, 
Directeur). 


Paris, École dentaire (Professeurs 
P. Martinier et G. Villain) 


Paris, École odontotechnique (Dr. 
Lebedinsky, Directeur). 


ITALIE 
Rome (Prof. A. Chiavaro) 


Oui, un enseignement régulier, 


Oui, un enseignement régulier. 


Des idées générales d'orthodontie aux 
étudiants de médecine et chirurgie 
à l'Université de 


QUESTION 2 


Obligatoire pour. les 
scolarité. 


troisième années. 


trois années de 


t 


Obligatoire pour les élèves des deuxième et 
Il est théorique et 


pratique et fait partie de l’enseignement” 


régulier. 


Cet enseignement est régulier. 


d'orthodontie. 


Rome. Dans 


quelques autres Universités ils font 
aussi cinquante lecons d'une heure 


chacune. 


SUÈDE 
Stockholm, École dentaire de l'Un - 
versité médicale royale (Dr. 
Elof Forberg). 


SUISSE 
Genève, École dentaire 
(Prof. Bardet). 


Oui, un enseignement régulier. 


Un enseignement régulier dans les 
coles de Genéve et de Zurich. 


régulier. 


Les étudiants reçoivent des idées générales 


Obligatoire et fait partie de l'enseignement | 


* 


Obligatoire pour les étudiants qui suivent 
le programme des études exigées pour 


obtenir le diplôme fédéral ou la licence - 
en chirurgie dentaire à l'École dentaire 


de Genève, 


———————————— SSS SSS 


branches de notre spécialité, et les besoins du public, 
dont nous devons tenir le plus grand compte, 
exigent que le dentiste soit 4 méme de diriger, de 
guider la dentition des enfants et d’intervenir, s’il 
y a lieu, en cas d'irrégularités et de malocclusion. 

On ne saurait admettre que, dans les villes 
importantes et méme dans les petites villes, le 
dentiste ne soit pas à méme d'entreprendre un 
traitement d'orthopédie dentaire avec la compé- 
tence voulue pour le mener à bien, et que les 
parents d'un jeune sujet atteint -d’irrégularités 
dentaires ou faciales aillent trouver leur dentiste 
sans que celui-ci puisse intervenir judicieusement 
et rationnellement. 

Bien entendu, les étudiants qui voudront 
compléter ce qui leur sera enseigné dans cette 
branche par des connaissances à aequérir chez des 
maîtres en orthopédie dentaire, devront être 
encouragés. 

Ainsi que nous le disons au début de ce rapport, 
chaque branche de notre science et de notre art 
peut et doit avoir des adeptes assidus s'adonnant 
particulièrement à son étude et c’est sur eux que 
nous devons compter pour faire progresser ces 
différentes branches. 

Mais aucune d'elles ne doit être étrangère au 
praticien moderne, qui doit avoir dans chacune 


une compétence suffisante pour exercer sa pro- 
fession avec la pleine conscience de ses devoirs. 
D'ailleurs nous ne saurions nous appuyer sur une 
autorité plus reconnue. que celle de Case, qui a 
écrit: “ Un entraînement complet dans les écoles 
est désirable et l’élève doit apprendre non seule- 
ment la méthode de traitement et son application, 
mais aussi la construction pratique des appareils." 


DEUXIEME PARTIE 


Pour que l'enseignement de l'Orthopédie den- 
taire dans les écoles et Facultés puisse donner 
tous les résultats souhaitables, il est nécessaire 
que son programme ait toute l'ampleur et toute 
l'étendue des autres branches de l'Odontologie. 

Il doit donc comprendre, à notre avis ; 


1°. Un enseignement theorique. 


2°. Un enseignement pratique divisé en deux 


parties: l’une clinique, l’autre technique au 
laboratoire. 
ENSEIGNEMENT THÉORIQUE 
Conferences. Cours. 


L’orthopedie moderne, avec ses traitements 


Depuis la fondation de l’école en 1899. 


Organisé en 1900. Le cours d’ortho- 
dontie en 1911. 


N’a pas été organisé. 


Organisé en 1897. 


Cet enseignement tel qu'il existe 
actuellement date de 1909. la 
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QUESTION 3 


vations et des 
malocclusion. 
Organisé en 1895. Oui. 


Oui. 


QUESTION 4 


Il existe un cours théorique et des 
démonstrations cliniques, des obser- 
traitements de 


(Programme envoyé.) 


(Programme envoyé.) 


Idées générales d'orthodontie. 


Des cours sont faits par le professeur. 
Les étudiants sont obligés de traiter 
un certain nombre de cas, de faire 
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QUESTION 5 


Au troisiéme examen il est posé des ques- 
tions théoriques sur l’orthodontie, mais 
il n'existe pas d'épreuve pratique. 


Chaque éléve doit exécuter pendant les 
deuxième et troisième années plusieurs 
traitements d'irregularités. A la fin de 
la scolarité il existe des épreuves 
théoriques dans les examens pour le 
diplóme d'École. Au troisióme examen 
de chirurgien-dentiste de la Faculté de 
Médecine il est posé des questions 
théoriques sur l'orthodontie, mais il 
n'existe pas d'épreuve pratique. 


Non. 


Les candidats sont soumis à des épreuves 
théoriques et pratiques dans les examens 
finaux donnant droit à l'exercice de | Art 


les appareils et d'écrire deux dentaire en Suéde. 
rédactions  orthodontographiques 
sur ces cas. 


description 


Il comprend l’histoire de l'orthodontie, 
des 


Non. 
différentes 


méthodes de traitement et prin- 
cipalement la méthode d'Angle. 


rationnels, ses méthodes, ses classifications, a 
encore beaucoup de chemin à parcourir pour étre 
une science parfaitement connue et définie. C'est 
aux Écoles et Facultés qu'il appartient d'en 
diffuser les principes et les applications par un 
enseignement méthodique, régulier, suivi au moins 
pendant trois des années d'études dentaires : 

Aussi, nous inspirant des efforts tentés dans 
cet ordre d'idées dans les divers pays, nous avons 
élaboré un programme d'enseignement aussi 
complet que son application réelle et pratique nous 
a permis de le faire. 

Nous donnons ci-aprés la division de ce pro- 
gramme en trois parties : 


Theorique. 
Clinique. 
Technique. 


Dans l'élaboration de ce programme, pour la 
Terminologie, les Classifications, l'Étiologie et le 
Traitement, nous avons adopté la progression du 
simple au composé. Nous pensons, en effet, que 
c’est une meilleure méthode d'enseignement, car 
l'étudiant peut en parcourir le cycle avec le 
minimum d'efforts. et le maximum de résultats. 
. C’est d'ailleurs, à notre avis, cette manière d'en- 
seigner que l'on doit adopter dans tous les genres 


À 


d’enseignement, car elle paraît la plus profitable 
pour toutes les études : sciences ou arts. 

Il ne nous est pas possible, étant donné le cadre 
de ce rapport, d'aborder chaeun des sujets du 
programme d'enseignement que nous préconisons ; 
nous sommes obligé de nous contenter de signaler 
les points essentiels que nous voulons y voir figurer 
en leur donnant l'importance qu'ils méritent, à 
nos yeux. 

Ces commentaires suivront l'ordre des trois 
divisions adoptées : Cours théoriques, Cliniques, 
techniques au laboratoire. 


COURS THÉORIQUES 


Dés la premiére vue d'ensemble que nous avons 
jetée sur un programme d'enseignement de l'ortho- 
pédie dentaire, deux questions primordiales se 
sont posées ; elles sont d'ailleurs intimement liées 
l’une à l'autre. L'une a trait à la terminologie 
des différentes anomalies que nous avons à traiter, 
l'autre, qui doit compléter la premiere, à la néces- 
sité absolue d'adopter une classification de ces 
anomalies. 

Tout enseignement bien organisé doit reposer 
sur la détermination trés nette de tous les cas et 
pouvoir les classer d’apres des subdivisions définis- 
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sant les différents genres aussi nettement qu'il 
est possible. 

Cela est si important que, suivant nous, l'en- 
seignement de cette branche ne peut porter de 
fruits que s'il repose sur la nécessité absolue 
d'adopter une classification unique dans laquelle 
seraient fondues les diverses classifications pro- 
posées jusqu'à ce jour. 

Nous n'avons pas à faire connaître notre choix 
personnel, mais nous tenons à déclarer qu'il y a 
urgence à ce que l'on se mette d’accord pour en 
adopter une seule, sur laquelle les étudiants en 
dentisterie et les dentistes pourraient se baser 
pour étudier cette branche. Quelles que soient 
les imperfections et les lacunes de celle qui serait 
adoptée et qui pourrait étre conservée pendant 
dix à vingt ans, cela vaudrait certainement mieux 
que de rester dans l'incertitude oà nous sommes 
depuis la classification d'Angle, basée sur l'occlu- 
sion normale (qui, malgré ses imperfections, a 
donné d’excellents résultats), en passant par celle 
de Case, dans laquelle la malocclusion n'indique 
qu'une phase de l'irrégularité, pour aboutir à 
la douzaine de classifications proposées depuis 
quelques années. 

Les résultats de cette unification ne sauraient 
se faire attendre. 

Donc en tête du chapitre conférences nous vou- 
drions voir figurer une classification unique sur 
laquelle reposeraient l’étude et le traitement des 
différents cas. 

Un autre point qu’il serait intéressant de voir 
discuter, parce que nous le croyons important, 
c’est la variété des appareils qui ont été employés 
jusqu’à ce jour. 

Il nous paraît désirable qu'avee les moyens 
dont nous disposons actuellement, le nombre et 
la diversité des appareils imaginés pour la correc- 
tion des irrégularités soient réduits. 

Quelques types choisis dans les musées pourraient 
servir d’indications trés utiles pour essayer de 
réduire dans de notables proportions le nombre 
d'appareils à utiliser pour la correction de ces 
irrégularités ; on éviterait ainsi une perte de temps 
précieuse pour les éléves, qui souvent étudient 
des appareils qu'ils ne seront jamais appelés à 
appliquer et qui sont destinés à disparaitre dans 
un laps de temps trés restreint. 

Le temps consacré à l'étude de ces appareils 
pourrait étre employé beaucoup plus utilement à 
la connaissance parfaite des mouvements à obtenir, 
à l'application des forces, à la combinaison et à 
la construction des appareils modernes dont on 
aura fait choix. 

Une conférence qui devra étre aussi étendue 
qu'il est possible est celle qui traitera de l'étiologie 
des anomalies. C'est une question qu'il faudra 
définir nettement, car c’est de l’étiologie des 
irrégularités que dépendent soit le traitement 
prophylaetique, soit le traitement orthopédique, 
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et elle est liée intimement à l’art de redresser 
les dents. 

Les causes des anomalies dentaires et des maxil- 
laires devront être exposées méthodiquement de 
manière à mettre en valeur les différentes théories 
émises sur cette question capitale. 

Il ne faudra donc pas craindre de donner à ce 
cours un développement en rapport avec l'import- 
ance du sujet et il conviendra d'étudier succes- 
sivement les causes: hereditaires, congénitales, 
acquises, et celles ayant un caractére étiologique 
mixte ; on pourra ensuite essayer d'en déterminer 
la fréquence et indiquer la place qu'elles doivent 
occuper sur l'échelle de la difficulté et de la durée 
du traitement à entreprendre. 

La physiologie pathologique devra également 
appeler l'attention du personnel enseignant. Cette 
question est loin d'étre tranchée définitivement et 
toute l'expérience que l'on a pu acquérir sur ces 
modifications repose uniquement sur la clinique. 
Il importe cependant de faire aboutir scientifique- 
ment cette question, mais on se heurtera sans 
nul doute à de grandes difficultés. 

Pour arriver au but que nous nous proposons, il 
faudra que les Facultes ou Ecoles puissent organ- 
iser des laboratoires spéciaux, ou emprunter 
ceux qui existent dans l'enseignement médical, 
pour que ceux qui voudront entreprendre des 
études puissent se livrer à une série d'expériences, 
trés complexes et pénibles, sur des animaux. 
Cela demandera beaucoup de temps et de travail 
à ceux qui s'adonneront à ces questions ; mais 
ils seront largement récompensés de leur effort 
par la satisfaction d'établir l'orthopédie dentaire 
sur des bases scientifiques définitives, ardemment 
désirées par tous. Un certain nombre de travaux 
ont été faits dans ce but ; citons celui du docteur 
Albin Oppenheim, de Vienne. 

L’ocelusion normale devra étre enseignée dés 
le début des études, car c'est sur elle actuellement 
que reposent les méthodes le plus généralement 
admises. 

Avant d'entreprendre l'étude de la correction 
des irrégularités il est indispensable de bien con- 
naître l’occlusion normale et ses règles, car, dans 
l'immense majorité des cas, le but ultime de toute 
intervention sera de rétablir cette occlusion 
normale. 

Dans cette étude de l'ocelusion normale, nous 
devons signaler un facteur que nous considérons 
comme d'un intérét capital: nous voulons parler 
de la dent de six ans ou de la premiere molaire 
permanente. A chaque pas fait dans l’etude de 
l'orthopédie dentaire, nous devrons nous occuper 
de cette dent, car elle y tient une place prépon- 
dérante. De trés nombreux travaux l'ont rendue 
célébre et Angle prend pour base de sa classification 
la place qu’occupe la premiere molaire permanente 
supérieure sur l'arcade dentaire. 

Mais en dehors de la préoccupation d'Angle, il 


SECTION X: L'ENSEIGNEMENT DE L'ORTHODONTIE 


faudra constamment faire ressortir devant les 
étudiants l'intérét considérable qu'offre cette dent, 
en leur rappelant : 

1^. Qu'elle limite une partie de l'arcade maxil- 
laire occupée par les dents de lait pendant la 
période de leur remplacement. 

2^. Qu'elle est placée comme une borne fron- 
tiere entre la deuxième petite molaire et la deuxième 
grosse molaire et oblige ces dents, pendant leur, 
éruption, à distendre l’arcade maxillaire. Elle 
constitue done l'élément le plus important dans le 
développement des máchoires et, à ce titre, elle est 
extrémement précieuse. 

3^. Qu'elle maintient la hauteur de l'occlusion 
des arcades dentaires et joue un róle effectif en 
servant à la mastication pendant la période tran- 
sitoire de la disparition des dents de lait. 

Il convient d'ajouter quelques explications sur 
la maniére dont nous comprenons le terme occlu- 
sion, afin qu'il n’y ait à aucun moment de confusion 
avec le terme articulation. 

L’ocelusion est, en général, définie d'une manière 
exacte comme l’état d'engrénement des dents au 
moment oü les máchoires sont à l'état de repos. 
C'est donc Pétude de l’engrönement des dents 
avec l'alternance qui existe entre les prémolaires 
et molaires des deux maxillaires, alors que les 
dents dites de bouche ont leur contact normal, 
les inférieures placées immédiatement sous les 
supérieures dont l'envergure est plus large. 

Mais il y a également lieu de dire que nous 
entendons par articulation les différents contacts 
qui se produisent entre les dents de chacune des 
arcades lorsque celles-ci sont en mouvement. 

Dans les mouvements fonctionnels exécutés par 
les máchoires, principalement dans ceux que néces- 
site la mastication, les dents entrent en contact 
dans des positions différentes de celles qu'elles 
occupent à l’état d’occlusion, et les mouvements 
de circumduction qui dépendent, d'une manière 
générale, de l'étendue et du degré d'inclinaison de 
la trajectoire du condyle, ont une importance trés 
grande au point de vue de notre intervention. 

C'est la raison pour laquelle, aprés l'occlusion 
normale, il convient, à notre avis, d'étudier l'arti- 
culation des dents entre elles, parce que dans de 
nombreux cas l'obtention et le maintien des 
résultats sont sous leur dépendance. 

Nous tenons également à ce que les étudiants 
puissent acquérir la connaissance parfaite de 
l'esthétique faciale. L'étude de la face humaine 
offre des particularités trés intéressantes et l'ortho- 
pédiste doit posséder une conception nette de tout 
défaut d'harmonie ; que ce défaut réside dans le 
nez, le front, les lévres ou dans les máchoires, car 
lorthopédie dentaire et l'esthétique faciale ne 
peuvent étre séparées, et les modifications à 
apporter à la zone buccale, qui seule fait partie 
de notre domaine, demandont pour arriver 
aux résultats ultimes, un entrainement continu 
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et des études approfondies de l'ensemble de la 
face. 

Naguère il était admis de prendre comme idéal 
à réaliser la téte de l'Apollon du Belvédére, mais 
une plus juste appréciation de l’esthetique a 
ramené les choses à une conception plus artistique 
et aussi plus pratique en faisant porter nos efforts 
sur la nécessité de mettre en harmonie l'expression 
dénaturée de la bouche avec les autres traits de 
l'individu. Il ne serait done pas téméraire de 
dire que la perfection de la beauté faciale est sous 
la dépendance absolue du systéme dentaire. 


PROPHYLAXIE DES ANOMALIES 


De plus en plus nous devons signaler la nécessité 
d'examiner de bonne heure la bouche des enfants. 
Bien souvent la nature se charge elle-méme de 
rémédier à certaines anomalies, et il suffit de faire 
disparaitre les causes pour que nous puissions 
ensuite assister à un développement normal des 
dents et des maxillaires. La surveillance de la 
dentition temporaire est une des conditions essen- 
tielles du traitement prophylactique, et il suffit 
fréquemment de faire disparaitre, à l'époque de 
leur chute normale, les dents temporaires caduques 
pour permettre aux dents permanentes d'occuper 
leur place sur l’arcade. 

Il en sera de méme lorsqu'on examinera de 
bonne heure la bouche d'enfants ayant contracté 
des habitudes déplorables au point de vue du 
développement des arcades dentaires. 

Il suffira de recommander aux parents de sur- 
veiller attentivement leurs enfants afin de les 
empécher de continuer ces habitudes pour voir 
disparaitre les irrégularités constatees des le 
premier examen. 

Dans l'immense majorité des cas ces malforma- 
tions disparaitront par le seul fait de la suppression 
de la cause initiale. 

Au nombre de ces causes on peut citer le sucage 
des tétines, du pouce, des lévres ou de la langue, 
qui occasionne des malpositions et fréquemment 
de la béance qu'il est facile de faire disparaitre 
sans le secours d'appareils. | 

Enfin la respiration nasale insuffisante, si fré- 
quente dans les cas de végétations adénoïdes ou 
pour toute autre cause, doit dès le premier abord 
retenir notre attention. 

La respiration nasale insuffisante va toujours 
de pair avec la voûte palatine ogivale et pour que 


le dentiste puisse obtenir le maximum de résultats 


dans le minimum de temps nécessaire à la régu- 
larisation, il est indispensable qu'il associe son 
intervention à celle du rhinologiste ou que celle-ci 
précéde la sienne. C'est presque toujours le 
dentiste qui, le premier, surprend par l'examen 
buccal la respiration nasale insuffisante. 

C'est donc à lui à faire intervenir le rhinologiste 
dés qu'il apercoit chez un jeune malade une ten- 
dance à une déformation de la voüte palatine et 
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à faire supprimer les causes de cette insuffisance 
qui peuvent exister. 

Il agira ensuite sur les arcades et les dents, s'il 
y a lieu ; mais plus le sujet aura de facilité dans 
sa respiration, plus son intervention sera rapide 
et heureuse, ear le redressement apportera alors 
son aide indispensable au développement de la 
voüte palatine. 

Il est à remarquer d'ailleurs que les déformations 
des arcades dentaires supérieures sont plus fré- 
quentes que celles des arcades dentaires inférieures. 

Plusieurs théories ont été émises concernant cette 
déformation primitive : 

L'une, musculaire, implique la béance de la 
bouche et, par suite, la tonicité des masséters et 
autres muscles des joues, agissant pendant le 
sommeil pour empécher le développement normal 
des maxillaires. 

L'autre, osseuse, se base sur cette hypothése 
que la voüte palatine osseuse sert de plancher aux 
fosses nasales et qu'il est logique d'en déduire 
qu'un trouble quelconque dans la respiration 
nasale doit avoir un retentissement sur la modifi- 
cation de l'areade dentaire supérieure, qui d'éllip- 
tique deviendra ogivale et aménera des déviations 
dentaires. 


TRAITEMENT 


Le traitement des cas-types d’irrégularités dento- 
faciales devra faire suite aux principes mécaniques 
à appliquer dans un but orthopédique et qui sont 
destinés à la mobilisation des dents. 

Ces principes mécaniques sont maintenant 
connus et appliqués rationnellement pour le traite- 
ment des différents cas. 

Ils découlent aujourd'hui de deux idées essentielles 
la possibilité. d'agir isolément ou simultanément sur 
les racines et sur les couronnes des dents. Le mouve- 
ment radiculaire qui préoccupa Farrar a été une 
des bases de la méthode de Case. 

La méthode d'Angle était souvent insuffisante 
pour le traitement de certains cas, parce qu'elle 
ne comportait pas a latitude d'agir à la fois sur 
les couronnes et sur les racines. 

La méthode de Case a fini par prévaloir méme 
dans l'esprit d'Angle, puisque ce dernier vient de 
modifier d'une manière trés notable ses derniers 
appareils, en leur permettant d'agir à la fois sur 
la couronne et sur la racine des dents. 

A ces deux mouvements maintenant incontestés, 
nous pouvons ajouter des mouvements que nous 
considerons comme secondaires et que nous 
diviserons en trois classes : 

1°. Les mouvements verticaux, applicables dans 
les cas d'intrusion ou d'enfoncement des dents 
dans leur alvéole, et dans les eas d'extrusion ou 
d'élongation, laquelle comporte un mouvement 
simultané de la dent tout entiére, de son ligament 
et de son alvéole. 

2°. Les mouvements rectilignes applicables quand 
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on doit déplacer les dents en masse et parallélement 
à leur grand axe. 
. 8°. Enfin les mouvements aæiaux, qu'on fait 
subir aux dents autour d'un axe, soit vertical 
(rotation), soit horizontal (inclinaison). 

Pendant longtemps un certain nombre de den- 


tistes restèrent fidèles aux appareils à plaque pour ` 


obtenir les modifications à faire subir aux maxil- 
laires (atrésie, prognathisme, etc.), parce qu'ils 
jugeaient préférable d'agir pendant la premiere 
phase de modification osseuse, sur la totalité de 
la dent, et que les plaques, en prenant un point 
d'appui et d'application de la force plus étendu, 
leur paraissaient meilleures pour ce stade. 

Nous considerons que les nouveaux appareils 
de Case et d'Angle, en nous donnant toute satis- 
faction à cet égard, doivent faire disparaître 
rapidement, dans l'immense majorité des cas, les 
appareils à plaque. 

L'enseignement moderne du traitement des 
irrégularités dento-faciales devra donc porter 
presque exclusivement sur les principes mécaniques 
actuels et sur leur application dans les différents 
cas de la classification. 

Il convient également de rappeler, surtout au 
point de vue du facteur étiologique héridité, 
l'importance que devra présenter le cours qui 
portera sur cette phase terminale du traitement, 
la neutralisation des mouvements imprimés aux 
dents. La phase dite de réparation comporte le 
maintien des résultats obtenus pendant un laps 
de temps qui est souvent en rapport avec l'étiologie 
du cas. 

Le laps de temps devra étre le plus souvent 
prolongé volontairement par le dentiste, car il 
vaut mieux faire supporter plus longtemps un 
appareil qu'on s’efforcera toujours de faire peu 
génant, que satisfaire hátivement au désir du 
sujet ou de ses parents qui demandent fréquem- 
ment la suppression de tout appareil. 

La suppression prématurée de lappareil peut 
avoir comme conséquence le retour au type 
primitif, c'est-à-dire la disparition de la correction 
obtenue. 


HYGIENE BUCCALE EN GÉNÉRAL 


Hygiene spéciale à suiore par les jeunes enfants 
pendant et aprés le traitement. 
du sujet 

Un chapitre sur lequel le professeur s'étendra le 


Récalcification . 


plus longuement et le plus souvent est celui de ` 


lhygiéne buccale des jeunes enfants. Certes, la 
actuellement dans tous les pays vers cette question 
essentielle. Dans chaque pays, des comités 
nationaux, des sociétés dentaires ou autres, s'effor- 


cent, par de simples ou d'ingénieux moyens, ` 


d'attirer l'attention du publie sur cette question 
à l'ordre du jour; 


préoccupation du dentiste moderne est tournée M 


mais c'est au dentiste, aux ` 


cliniques des Ecoles ou des Facultés que la tâche ‘ 
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la plus lourde doit incomber dans cette éduca- 
tion. 

Dans ce chapitre consacré à l’hygiène, le pro- 
fesseur devra inlassablement rappeler que, si les 
soins usuels ne doivent jamais étre négligés dans 
la bouche des adultes, c'est surtout dans celle 
des enfants que les régles les plus sévéres doivent 
étre appliquées. 

Il ne suffira done pas d'exposer ces régles aux 
étudiants et de leur en faire comprendre toute 
la portée; on devra aussi leur rappeler que, si 
l'on obtient difficilement des enfants la propreté 
des dents, il faut exiger une surveillance beaucoup 
plus grande pendant tout traitement orthopédique. 
Aucune négligence ne devra étre tolérée et les 
soins les plus minutieux de propreté et d'aseptie 
seront imposés pendant le port des appareils. Il 
n'est pas douteux que la plupart des caries con- 
statées pendant ou aprés le port des appareils 
ont pour origine la malpropreté et le manque de 
nettoyage. 

Dans l'enseignement clinique les démonstrateurs 
ou aides passeront en revue les sujets en traite- 
ment, feront nettoyer, ou nettoieront eux-mémes 
à titre de démonstration les dents, l'appareil et 
feront une guerre continuelle aux sujets mal- 
propres. 

C'est à ce personnel enseignant qu'il appartient 
de montrer aux étudiants et aux sujets la manière 
de nettoyer toutes les parties de la cavité buccale 
et de déloger toutes les particules alimentaires 
qui pourraient s'étre introduites dans les interstices 
dentaires ou sur diverses parties de l'appareil. 

Ces principes bien établis, le sujet rendu docile 
et se préoceupant de ces régles d’hygiene, il faudra 
lui faire comprendre toute l'importance qui 
s'attache à ce que cette hygiène soit continuée 
toute sa vie et s'attacher à le convaincre de sa 
nécessité absolue aprés la terminaison du redresse- 


ment. 
RÉCALCIFICATION 


Le développement du systéme osseux chez les 
enfants et chez les adolescents a souvent. pour 
résultat d'amener une sorte de décalcification et 
de les prédisposer à la carie rapide des dents 
permanentes. - 

Il y a alors insuffisance caleique et phosphaturée. 

En orthopédie dentaire, pendant toute la durée 
du traitement, et pendant un certain temps aprés 
sa terminaison, il est indiqué d'appliquer la 
méthode récalcifiante de P. Ferrier. 

L'enseignement de l'orthopédie devra faire une 
petite place au traitement de récalcification de 
lorganisme à appliquer aux sujets en cours de 
correction car, indépendamment de l'état général, 
cette application aura une grande importance pour 
les adolescents au moment oii la réparation osseuse 
est indispensable au maintien des bons résultats 
de la correction. 
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LIVRES À CONSULTER 


Comme complément de ces cours, nous souhai- 
terions que les étudiants pussent avoir entre les 
mains outre les manuels existant dans chaque 
pays, la traduction des traités spéciaux des plus 
éminents orthopédistes : Angle, Case, Guilford, 
eios ss i 

Nous savons qu'un de nos confrères français 
s'occupe en ce moment de la traduction et de la 
publication en francais du dernier traité d’Angle. 
Nous émettons le vœu que le traité d'orthopédie 
dentaire de Case soit également traduit. 

L'enseignement donné dans les écoles dentaires 
d'Amérique est complété par un questionnaire dans 
lequel les différents sujets d'orthopédie dentaire 
sont abordés sous une forme interrogatoire. 

Il serait infiniment heureux pour l'enseignement 
que cette méthode se diffusát et qu'un question- 
naire semblable, basé sur le programme, füt 
dressé dans chaque Ecole d'enseignement dentaire. 


ENSEIGNEMENT CLINIQUE 


Si l’enseignement théorique de l’Orthopédie 
dentaire doit être donné aussi méthodique, aussi 
étendu et aussi moderne qu'il est possible, nous 
devons le compléter par un enseignement pratique 
non moins développé. Cet enseignement pratique 
doit, ainsi que nous l'avons déjà exposé, étre donné 
à la clinique, c'est-à-dire sur es malades, et au 
laboratoire avec un programme bien défini. 

L'enseignement clinique est certainement le 
plus profitable aux étudiants. C'est à la clinique, 


en effet, que doit se faire l'examen méthodique 


du malade, que s'appliquent les notions reçues 
dans le cours théorique et que l'étudiant est mis 
en présence de cas qui le forcent à faire montre de 
ses connaissances. 

Cet examen doit se faire dans un ordre déter- 
miné et de la méme facon pour tous les malades, 
ce qui facilitera beaucoup la täche de l'étudiant. 

Quel que soit le cas qui se présente, nous pré- 
conisons la marche suivante dans l'examen du 


malade ; i 
1°. Examen des rapports des maxillaires avec 


la face. 
2°. Examen des rapports des arcades avec les 
maxillaires ; 
A, arcades totales, 
B, x coronaire s 
C; z radiculaires. 


3°. Examen des rapports des arcades coronaires 


entre elles. 

4°. Rapports des dents entre elles (forme des 
arcades). 

Lorsque l’étudiant aura consciencieusement 
examiné son malade, il recherchera avec soin toutes 
les indications indispensables à la pose d'un 
diagnostic, qu'il devra faire exact et complet, et 
il désignera la place que doit occuper le cas dans 
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la classification adoptée. Il terminera par le 
traitement et indiquera le choix de l'appareil et 
sa combinaison pour le cas spécial. 

C'est encore à la clinique que l'étudiant sera 
familiarisé avec la préparation de la bouche, les 
opérations préliminaires au traitement orthopédique, 
l'assemblage et la pose des appareils et des modifi- 
cations à leur faire subir au cours du traitement. 

La clinique doit constituer pour l’étudiant la 
partie de l’enseignement qui lui donnera l'entraine- 
ment nécessaire pour qu'il arrive à envisager, sans 
étre embarrassé par les difficultés, la détermination 
du cas, le traitement des différents types d'ano- 
malies dento-faciales, c'est-à-dire la combinaison, 
la pose et les modifications à faire subir aux 
appareils. 

Il développera simultanément ses connaissances 
spéciales et son adresse manuelle par son assistance 
à la clinique, qui sera à la fois, d'aprés notre 
conception, la salle où le professeur fera ses leçons 
sur les malades devant les éléves et la salle de 
démonstration dans laquelle les démonstrateurs 
ou aides de clinique initieront les étudiants à la 
pratique de l’orthopedie. 

C'est aussi par l'assistance à la clinique et 
pendant les travaux pratiques de celle-ci que les 
étudiants pourront se rendre un compte exact de 
la délicatesse avec laquelle on y doit procéder à 
l’application des forces. L'action intermittente 
ou continue nécessite un doigté également délicat 
et c'est pendant ces’ études qu'ils pourront se 
rendre compte qu'un point d'appui solide et placé 
rationnellement est avant tout nécessaire pour 
assurer la réussite des divers mouvements à 
imprimer aux dents. 

S'il leur arrivait de négliger les principes qui 
président à l’application des forces, ils ne tar- 
deraient pas à constater que les résultats obtenus 
de cette maniére vont à l'encontre du but poursuivi. 

Un des points intéressants de la clinique sera 
done encore de leur montrer les complications 
pouvant résulter d'une application des forces mal 
comprise ou mal conduite. 

C'est toujours à la clinique que l'étudiant recevra 
l'enseignement complémentaire des notions pures 
d'orthopédie, enseignement qui comporte une 
série d’instructions concernant l’étude et la 
pratique des differents moyens inventes pour 
l'étude rationnelle des cas. 

Dans les Facultés et Ecoles nous souhaitons 
d'abord voir créer des musées spéciaux d’ortho- 
pédie, c’est-à-dire un nombre aussi important que 
possible des cas traités comprenant les modeles 
témoins avant et après correction et placés d’après 
leurs types, dans la classification adoptée. 

Outre que l’étudiant pourrait puiser dans une 
visite à ces musées des idées et des indications sur 
les cas qu'il aura à traiter, il pourra” par ces 
témoins envisager avec plus de confiance l'utilité 
de ses travaux. 
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Ces musées devraient étre autant que l'on pourra 
situés dans la salle de clinique, afin que les étudiants 
puissent s'en inspirer aussi souvent qu'ils le 
voudraient. F 

Nous croyons que dans les Facultés et Ecoles 
existant dans les villes importantes, le nombre des 
jeunes enfants qui viendraient demander des soins 
orthopédiques sera toujours assez considérable 
pour satisfaire aux besoins de l'enseignement et 
des étudiants. S'il n'en était pas ainsi une partie 
de l'enseignement se ferait sur des appareils 
spéciaux, dits appareils fantómes, permettant de 
représenter les différentes irrégularités que nous 
avons à traiter. 

D'ailleurs, méme lorsque le nombre des malades 
sera suffisant, il sera bon de faire commencer 
l’application des appareils sur ces instruments 
spéciaux, c'est-à-dire en dehors de la bouche des 
malades. : 

Il existe un grand nombre d'appareils de ce 
genre dont l’un des derniers en date, dû à Subirana, 
de Madrid, nous parait réaliser les désiderata. 
Cet appareil, qu'il a surnommé le “ Téradonto- 
graphe," est destiné à figurer toutes les anomalies 
de l’occlusion dentaire, et à démontrer les diverses 
façons d'en obtenir la correction. Il est basé sur 
des régles mécaniques certaines et peut représenter 
toutes les positions défectueuses des dents aussi 
parfaitement qu'il est possible, y compris bien 
entendu les anomalies d'occlusion. 

Toutefois nous souhaitons vivement que cet 
appareil soit perfectionné de maniére à permettre 
de démontrer les mouvements radiculaires à 
imprimer aux dents de la méme façon que les 
mouvements coronaires. 

Enfin c’est à la clinique que devront se faire les 
mensurations d'aprés les systémes et méthodes de 
Howley, de Campion et de Pont; c'est encore 
dans les matières enseignées à ce cours que nous 
aurons à familiariser les éléves avec les Métrodo- 
scopes, les Profilométres, etc. . . . 

Au point de vue de la clinique d'orthopédie 
nous appellerons l'attention sur un instrument. 
nouveau inventé par Ruppe, de Paris, et qu'il 
a dénommé gnathométre. Cet instrument a été 
construit dans le but de représenter graphiquement 
la situation des dents et leurs rapports avec les 
maxillaires, la face et la base du cräne, afin d'en 
tirer des moyens précis pour établir un diagnostic 
à l'usage de l'orthopédie dento-faciale. 

Il permet d'obtenir, en outre de la ligne exacte 
du profil, les mensurations et rapports entre les 
diverses parties constituantes de la face et du 
crâne, ainsi que les différents angles faciaux. 


CLINIQUE D'ORTHOPÉDIE 


Sciences ou Arts accessoires 


Apres l’examen du sujet et avant de porter un 
diagnostic définitif, il convient que l'étudiant 
prenne toutes ses précautions pour asseoir son - 
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diagnostic sur des preuves justifiant l'opportunité 
et l'efficacité de son intervention. 

Ces preuves consistent dans une série d'opéra- 
tions qui ne relévent pas toutes de notre domaine 
proprement dit. Il en est, comme le moulage de 
la bouche, de la face, les mensurations des dents 
et des arcades, qui doivent étre familiéres au 
dentiste ; il en est d'autres, comme la photographie 
et la radiographie, que l'on doit emprunter aux 
sciences ou aux arts accessoires. 

Nous devons envisager des différentes opérations 
préliminaires à toute correction et indiquer de 
quelle maniére nous préconisons leür emploi. 


Moulages de la bouche : Modèles témoins 


Il est indispensable, avant toute intervention en 
vue de la correction d'irrégularités dentaires, de 
prendre et de conserver les modéles des máchoires. 

D'abord ces moulages pourront servir à étudier 
le cas à téte reposée, surtout dans les redressements 
compliqués oü il est nécessaire d'agir par phases 
successives ; ensuite l'orthopédiste pourra les 
garder par devers lui pour juger et faire juger 
par comparaison l'étendue et limportance du 
traitement. 

Les empreintes des deux máchoires seront donc 
prises au plátre, les modeles coulés et réunis sur 
un articulateur dans la position d’occlusion des 
dents. On prendra un deuxiéme moulage pour 
construire ou pour guider dans la construction de 
l'appareil ou des appareils afin de conserver intacts 
les modeles témoins. 

Lorsque lirrégularité entraînera un défaut 
d'harmonie faciale, il conviendra de mouler la 
face ; mais comme ce procédé est désagréable 
pour le sujet, on modelera seulement la zone 
expressive, que l’on coulera en plâtre également, 
afin de pouvoir établir ensuite les modifications 
produites par le traitement. 

Cependant, le moulage, soit de la face, soit 
simplement de la zone expressive, laisse, de l'avis 
à peu prés unanime, beaucoup à désirer. On ne 
retrouve pas dans ces moulages l'expression réelle 
du sujet et l'opération du moulage dénature le 
plus souvent les lignes que l'on voudrait obtenir 
dans leur position habituelle. 

La photographie, beaucoup plus facile à obtenir, 
n'est pas non plus exempte de critique. Si elle 
est suffisante pour étudier le profil, la ligne de la 
face à corriger, il est presque impossible, aprés le 
traitement, de faire placer le sujet dans la position 
exacte de la premiére photographie faite avant 
l'intervention ; dans ces conditions comment 
établir les modifications exactes? Il est égale- 
ment presque impossible d'obtenir des photo- 
graphies à la méme échelle. 

Quoi qu'il en soit, la photographie du sujet doit 
étre prise à la clinique avant toute intervention, 
et elle constitue, malgré ses lacunes, une preuve 
indéniable de l'efficacité du traitement. 
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D'ailleurs, dans l'exposé de l'enseignement du 
laboratoire, nous proposons que moulages et 
photographie soient enseignés aux étudiants 
durant le temps à consacrer au laboratoire, car la 
photographie particulièrement est indispensable à 
l'orthopédiste et à l'enseignement. 

Faut-il rappeler ici que chaque cours théorique 
doit comprendre une série de photographies en 
projections se rapportant au sujet traité par le 
professeur pendant la lecon ? Nous sommes de 
ceux qui pensent que l'enseignement par la vue 
est indispensable à la compréhension des différents 
cours et que professeurs et éléves n'ont qu'à y 
gagner. 

Cependant avant de passer à une autre question 
il y a intérét (puisque les moulages que l'on prend 
sur les malades donnent des expressions fausses) à 
faire connaitre un nouveau procédé qui pourrait 
avantageusement remplacer les moulages de la 
face et la photographie des sujets. 

Ce procédé, trés nouveau, n'a pas encore été 
appliqué en orthopédie dentaire, mais il l'a été, 
croyons-nous, en orthopédie générale pour les 
déviations de la colonne vertébrale et a donné 
d'excellents résultats. 


Procédé Cardin 


Ce procédé a pour but, en se servant uniquement 
de photographies convenablement prises d'aprés 
un objet quelconque en relief (ornement, statue, 
étre vivant) d'en réaliser ce que l'on nomme la 
mise au point sculpturale sur une matiére quel- 
conque, c’est-a-dire, en definitive, de reproduire 
dans cette matiére le relief de l'objet qui aura été 
photographié. 

Il offre done la possibilité de saisir instantané- 
ment une expression sur un modéle vivant et de 
reproduire en cire ou en plátre cette méme 
expression. 

Cette invention a un caractere de certitude 
mathématique, affirmé par MM. Pillet, professeur 
à l'Ecole des Beaux-Arts et à l'École Polytechnique, 
et Mounory, directeur des études à l’École Centrale 
des Arts et Manufactures. 

On voit done tout le parti que nous pouvons 
tirer de ce procédé en l'utilisant pour nos moulages 
de la zone expressive, car nous devons trouver dans 
son emploi un témoin absolument fidéle et d'une 
exactitude mathématique qui doit nous le faire 
préférer à tous les procédés utilisés jusqu'ici : 
photographies, moulage de la face ou de la zone 
expressive. 

Radiographie 

L'emploi de la radiographie en orthopédie den- 
taire doit de plus en plus se généraliser si l'on veut 
intervenir judicieusement dans certains cas, et le 
temps n'est peut-être pas éloigné où l'on pourra 
dire qu'il est souhaitable que la radiographie de la 
mächoire oü siege l'irrégularité soit toujours faite 
avant de commencer le traitement. 
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L'emploi de la radiographie est plus particuliére- 
ment indiqué dans la recherche des follicules des 
dents inclus dans la máchoire ou des dents en 
éruption vicieuse dont on veut connaitre la direc- 
tion ou la forme des racines afin d'appliquer les 
forces nécessitées pour leur déplacement. 

La radiographie est done indispensable pour 
fixer exactement le siége et la nature des anomalies 
pour lesquelles nous devons intervenir. 


ENSEIGNEMENT MANUEL 


Clinique—Démonstrations— 
Laboratoire 


Nous avons déjà dit que l'enseignement régulier 
de l'orthodontie aurait pour résultats: 

1°. D’elever le rôle social du dentiste. 

2°, D'augmenter ses connaissances scientifiques. 

3°, D'établir d'une manière incontestable son 
autorité sur le publie. Son traitement ortho- 
pédique avec les moyens que nous possédons pour 
conserver les témoins avant et aprés la correction 
frapperont plus que toute autre intervention son 
attention (ce sera pour lui la meillure et la plus 
justifiée des réclames). 

Il reste à envisager un autre point de vue, celui 
de l'adresse manuelle. 

Il est, en effet, certain que les travaux prépara- 
toires d’orthodontie, commencés des le debut des 
études au laboratoire, continués ensuite pendant 
trois années aux démonstrations cliniques qui 
exigent une grande minutie et une virtuosité 
spéciale, développeront d'une manière très efficace 
son habileté et son adresse manuelle. 

Comme nous pensons que, pour faire un dentiste 
parfait, il est nécessaire d'acquérir de bonne heure 
une dextérité manuelle trés étendue, nous sommes 
heureux de pouvoir signaler ce nouveau point.de 
vue de la question, en y trouvent encore une raison 
impérieuse pour appuyer notre argumentation en 
faveur de la nécessité d'un enseignement complet 
et régulier de l'orthopédie. 


ENSEIGNEMENT PRATIQUE AU LABORATOIRE 


L'enseignement pratique au laboratoire doit 
précéder l'enseignement recu au cours théorique et 
clinique (cours et démonstration). 

Dans les pays oü les études sont de longue durée, 
cinq ans par exemple, comme en France, l'enseigne- 
ment orthopédique du laboratoire devra étre 
commencé pendant les deux premieres années de 
stage. 

Nous avons déjà dit que nous voudrions ad- 
joindre à ce laboratoire, qui peut étre confondu 
avec celui de la prothése en général, un laboratoire 
spécial de photographie, comprenant l'aménage- 
ment indispensable à cet enseignement et un 
laboratoire réservé aux  moulages (face et 


bouche). 
Nous inscrirons done dans le programme de cette 
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partie de l'enseignement des lecons de photo- 
graphies et de moulages de la face, puis la coulée, 
la taille et la préparation des modeles en plátre. 
Leur réunion à l'état d'oeclusion et d’articulation, 
c’est-à-dire des rapports des arcades entre elles ` 
au point de vue fonctionnel, se fera à l’aide des 
articulateurs physiologiques dont les étudiants 
auront à faire l'étude et avec le fonctionnement 
desquels ils auront à se familiariser. 

Si dans les cours théoriques les étudiants sont 
initiés aux substances employées dans la confec- 
tion des appareils, nous mettons au laboratoire 
l'étude pratique de la métallurgie et des manipu- 
lations de toutes les substances. 

C'est ainsi qu'avant de se servir des métaux 
employés pour la confection des appareils, ils 
devront se livrer à une série de travaux portant 
sur la malléabilité, la densité, l’élasticité, la con- 
ductibilité, le laminage, le filetage, l'écrouissage 
etc., des différents métaux. 

Ils auront à manipuler toutes les autres sub- 
stances pouvant entrer dans la confection ou 
l'application des appareils orthopédiques. 

Ce ne sera que dans les trois derniéres années 
qu'on leur enseignera la construction proprement 
dite des différentes parties des appareils et qu'on 
les mettra en présence des difficultés de la soudure 
des diverses parties. 


TROISIEME PARTIE 
PERSONNEL ENSEIGNANT 


Si, au point de vue de l'enseignement de l'ortho- 
pédie, nous ne sommes pas ennemi d'un certain 
éclectisme, si nous sommes opposé à l'exclusivisme 
d'une méthode ou d'un appareil pour traiter tous 
les cas, il n'en est pas de méme lorsqu'il s'agit de 


la direction à donner à cet enseignement et de la 


responsabilité qui incombe à cette direction. 

Nous sommes d'avis qu'une unité d'enseignement 
est absolument nécessaire pour mener à bien cette 
táche difficile et souvent ingrate et nous pensons 
que cette unité d'enseignement ne peut étre 
obtenue que si l'on remet entre les mains du 
professeur du cours théorique la direction des 
différents services. i 

Ce professeur pourra avoir pour collaborateur 
un des professeurs suppléants (chef de clinique, 
démonstrateur) que nous allons indiquer, mais il 
est indispensable qu'il conserve la direction et la 
responsabilité de l'enseignement de cette branche ` 
de l'odontologie. 

Nous ne croyons pas nécessaire de nous étendre 
longuement sur ce point, car il nous parait de toute 
évidence. | 

Pour que l’application intégrale du programme 
adopté puisse donner tous ses fruits, il apparaît 
clairement que tout le personnel enseignant doit 
se conformer aux vues du professeur chargé du 
cours initial. C'est là une condition essentielle 
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de succès, sur laquelle nous ne saurions trop 
insister. Une divergence de vues d'un ou de 
plusieurs membres du corps enseignant aurait 
pour conséquence immédiate de jeter une per- 
turbation et un doute dans l'esprit des étudiants 
et pourrait avoir les plus néfastes résultats. 

Nous comprenons done, au point de vue du 
corps enseignant de l’orthopedie, un personnel 
ainsi composé : 

Un professeur titulaire de la chaire, chargé des 
cours ou conférences théoriques, directeur de 
lensemble de lenseignement et en assurant la 
responsabilité. 

Un professeur suppléant, chargé des leçons 
cliniques faites sur les malades. 

Un chef de clinique, chargé de l’examen de 
chaque nouveau malade et qui fera devant les 
élèves l'examen complet du sujet, établira le 
diagnostic et indiquera le traitement. Il distri- 
buera aux étudiants selon leur ordre de service 
et l'année dans laquelle ils appartiennent, les cas 
à traiter. 

Il s’occupera en outre de la direction des démon- 
strateurs ou aides de clinique. Il fixera le rôle et 
les attributions de ces démonstrateurs pour les 
différentes opérations pratiquées au cours de ces 
démonstrations cliniques : moulage, fixage, assem- 
blage, pose des différents appareils et surveillance 
du traitement des malades confiés aux étudiants. 

Nous pensons qu'un démonstrateur ou aide de 
clinique est nécessaire pour chaque série de quinze 
éléves de service à la clinique. 

Enfin pour les travaux pratiques du laboratoire 
un démonstrateur est indispensable à l'instruction 
de chacune des séries de quinze élèves. 

Le cours théorique devrait étre fait une fois 
par semaine et ne devrait pas comprendre moins 
de vingts lecons, le cours de clinique devant avoir 
lieu trois fois par semaine pendant les mois 
scolaires pour les élèves de première, deuxième et 
troisiéme années. 

Enfin les travaux pratiques au laboratoire 
devraient avoir lieu pendant vingt-cinq semaines 
à raison de quatre heures par semaine pendant les 
deux années de stage et une heure par semaine 
pendant les autres années de scolarité régulière. 


Division PAR ANNÉES DE L'ENSEIGNEMENT DE 
L'ORTHOPÉDIE DENTO-FACIALE 


(Les études en France durent cinq années) 
Enseignement technique au Laboratoire 


STAGE. 17 année. Modelage, sculpture, dessin- 
morphologie de la face. 

Plâtre ; moulages ; coulée des modèles et des 
moules. Manipulations métallurgique. Vulca- 
nite. Estampage; soudure. 

zm année. Travail du métal estampé ; coulé. 
Laminage. Filetage. Taraudage. Photographie. 
Radiographie. 
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Taille et préparation des modèles ; moulages 
de la face. 

Ocelusion et articulation des modèles. 

Articulateurs physiologiques : leurs principes et 
leur maniement. 

Enseignement clinique et technique 

SCOLARITÉ, 17° année. Leçons 
Travaux d’orthopédie sur fantômes. Prises d’em- 
preintes sur malades. Redressements simples sur 
malades à l'aide d'appareils à plaque. Appareils 
de rétention simple. 

Démonstrations cliniques : Photographie. Ra- 
diographie (application). ` 

Laboratoire : Construction d'appareils amovibles. 
Confection des plaques : métalliques ; vulcanites, 
Confection des renforts, crochets tubes. Ressorts 
ou leviers, vis, écrous, gaines. 

2me année. Cours théoriques: Assistance aux 
conférences ou cours une fois par semaine. 

Lecons cliniques et démonstrations : Assistance 
aux cliniques, opérations diverses. Construction 
et pose de trois appareils de redressement. 

Laboratoire: Soudure des tubes, crochets, 
pivots aux arcs; différentes sortes d'ancrage. 
Appareils à ares simples. Confection des appareils 
pour le traitement des cas pris à la clinique. 

ame année. Cours théoriques: Assistance aux 
conférences ou cours une fois par semaine. 

Lecons cliniques et démonstrations : Assistance 
aux cliniques. Opérations diverses. Construc- 
tion et pose de trois appareils de redressement et 
traitement de trois cas. 

Laboratoire: Appareils à are compliqués. 
Appareils d'Angle; appareils de Case, nouveaux 
appareils d'Angle. Confection des appareils pour 
le traitement des cas pris à la clinique. 


cliniques : 


x 
NOMBRE D'HEURES À CONSACRER A L'ENSEIGNE- 
MENT DE L'ORTHOPÉDIE DENTO-FACIALE 


Pour appliquer le programme que nous pré- 
sentons, il convient de rappeler que l'enseignement 
doit être commencé et continué pendant toute la 
durée des études dentaires complétes, que pendant 
qu'elles auront lieu, l'éléve devra travailler toutes 
les autres parties des études odontologiques, telles 
que prothése, dentisterie opératoire et chirurgicale, 
anatomie, pathologie, thérapeutique générale et 
spéciales. Il faut done ne consacrer à l'orthopédie 
que le laps de temps strictement nécessaire, sans 
diminuer considérablement le temps indispensable 
aux autres sciences. 

Nous croyons que ce temps pourrait étre ainsi 
réparti : 

1°. A laboratoire: 4 heures par semaine pen- 
dant chaque année de stage, soit 25 semaines par 
4 pour chaque année, ce qui fait un total de 
200 heures pendant les 2 années de stage. 

Plus 50 heures de laboratoire pendant les trois 
années scolaires réguliéres, ce qui donnerait au 
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total le chiffre de 250 heures—pour les travaux 
pratiques du laboratoire. 

2°, Travaux pratiques et leçons cliniques, démon- 
strations. 

La clinique, partie essentielle de l'enseignement 
orthopédique, devrait nécessiter la présence des 
éléves pendant : 

1 année de scolarité 1 heure par semaine = 25 heures 


l LE] KE) 33 2 heures ,, 99 = 50 23 
3 annes e Sakic 35 5j = T5555 


Soit un total pendant les 3 années de 150 heures. 
3°. Le cours théorique. 

C'est à ce cours professé par le professeur titu- 
laire de la chaire d'orthopédie-dentaire que les 
eleves doivent assister pour puiser les principes 
essentiels de cette branche. Ce cours doit étre 
fait une fois par semaine aux élèves du deuxiéme 
et de troisième année. Il peut par son étendue 
être à cheval sur les deux dernières années. , 

Si nous comptons 20 lecons ou conférences par 
année de scolarité, nous arrivons au total de 40 
lecons pour les deux années. 

Nous devons ajouter à ce total 10 leçons 
spéciales consacrées à des interrogations par le 
professeur suivant un questionnaire ‘établi d’après 
ce programme, et aussi à quelques leçons de 
révision de ce programme ; ce chiffre ajouté à celui 
de 40, donne un total de 50 heures consacrées au 
cours théorique. 


TOTALISATION 


Il résulte du nombre d'heures proposé que 
l'adoption de notre programme aurait pour corol- 
laire la nécessité de consacrer aux trois parties de 
cet enseignement le nombre d'heures suivant : 


Laboratoire = 250 
Clinique = 1 150 
Cours théorique = 50 
Total 450 heures 
EXAMENS 


Les examens qui doivent couronner notre pro- 
gramme d'études se passent à la fin de la scolarité ; 
ils sont théoriques et pratiques. 

19. Examen théorique. Il comprend des inter- 
rogations sur le programme du cours théorique, 
fait aux élèves durant ces deux dernières années. 

29. Examen pratique. (A) Examen clinique. 

Il doit comprendre l'examen complet d'un 
malade. L’eleve devra faire l’exposé clinique du 
cas, établir le diagnostic et conclure par l’indica- 
tion et la marche du traitement. 

Cet examen clinique est complété par des 
manipulations orthopédiques. 

(B) Application de forces. Choix d'un ancrage 
d'un cas determine—mise en place d'un appareil 
ou d'une partie d'appareil. 

Programme détaillé: de l'Enseignement de 


SIXTH INTERNATIONAL DENTAL CONGRESS 


l’orthopédie dento-faciale, divisé en trois parties 
distinctes : Enseignement théorique, leçons ou 
conférences, enseignement théorique et pratique. 

Cliniques : Legons, démonstrations, opérations 
diverses, application des appareils, modification 
des appareils. 

Enseignement technique., Laboratoire: En- 
seignement préparatoire. Etudes et manipula- 
tions diverses des métaux et des substances entrant 
dans la confection des appareils. Enseignement 
scolaire. Construction des appareils employés en 
orthopédie. 


COURS THÉORIQUES—CONFÉRENCES 


Orthodontie ou orthopédie dento-faciale : défi- 
nition ; but. 

Développement des dents et des maxillaires. 
Importance de la dent de six ans. 

Rapports des dents, des arcades, des maxillaires 
avec la face. 


Occlusion normale : définition. 

Articulation des dents: définition ; mécanisme. 

Education artistique de l'oeil. Morphologie de 
la face. Division de la face en quatre parties. 

Esthétique faciale : zóne expressive. Harmonie 
des traits. Irrégularités dento-faciales. 

Anomalies des dents et des maxillaires sus- 
ceptibles de correction. 

Terminologies et classifications : Magitot, Angle, 
Case, de Nevréze, G. Villain, B. E. Lischer, 
Norman Bennett, Herbst, Iszlay. : 

Étiologie des anomalies dentaires. Kitiologie 
des anomalies des maxillaires liées aux anomalies 
dentaires. 

Rapports entre le développement des fosses ` 
nasales et la forme de l’arcade dentaire supérieure. 


Prophylaxie des anomalies : usage des tétines, 
habitudes vicieuses, respiration nasale insuffi- 
sante, surveillance de la dentition temporaire, etc. 

Physiologie pathologique: mouvements des 
dents. Modification des tissus impliqués. 

Principes mécaniques du mouvement à imprimer 
aux dents: Mouvements principaux coronaires, 
radiculaires. Mouvements secondaires — verticaux, 
rectilignes, axiaux. 

Application des forces pour obtenir les mouve- 
ments. Application judicieuse de la force. 

Points d’appui ; points d’application de la force. 


HISTORIQUE 


Moyens de redressement. 

Procédés chirurgicaux. Redressement immédiat. 
Rotation brusque: Procédés de Fauchard, de 
Bourdet, de Hunter, de Gariot, de Tomes, de 

Magitot, de David. 
Luxation brusque: Procédés de Cunningham, 
de Bryan. | 
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PROCEDES ORTHOPÉDIQUES 


Redressements mediats. 

Redressement à l'aide de fils. 

Redressement à l'aide d'appareils. 

Appareils employés pour la correction des 
anomalies dentaires et des maxillaires. 

Revue des méthodes et des appareils divers : 
Coffin, Talbot, Jackson, Angle, Case, etc. ; nou- 
veaux appareils d'Angle à mouvements radicu- 
laires. 

Substanees employées pour la confection des 
appareils. 

Principes des appareils à arcs. 

Principes et technique de l’ancrage et des forces. 

Différentes sortes d’ancrage `  Uni-maxillaire— 
simple, réciproque ou mobile, fixe. 

Occlusal ou inter-maxillaire, mentonnier, occi- 
pital—réciproque, fixe. 

Indication : choix et combinaison des appareils. 
Pour le traitement des differents types de la 
classification. 

Retention : Appareils de maintien. 

Complications : Influence de l’eruption de la 
dent de sagesse sur les corrections acquises. 
Hygiène buccale à suivre pendant ie traitement et 
aprés sa terminaison. 

Recalcification du sujet. 


ENSEIGNEMENT CLINIQUE 


Lecons cliniques d'Orthopédie dento-faciale. Démon- 
. strations cliniques. Applications et Traitement 
par les élèves. 

Photographies des sujets avant et aprés le 
traitement. , 

Radiographie des arcades dentaires. 

Moulages de la face et des máchoires. 

Appareils fantómes; leur maniement. 

Mensuration des arcades dentaires, de la voüte 
palatine. 

Indices dentaires : 
Campion, de Pont. 

Profilométres, gnathométres de Ruppe, angle 
faciale de Camper. 

Instrumentation spéciale, pinces, fils, etc. 

Examen du sujet. Méthode à employer. 

Indieations fournies par l'examen de la bouche 
et de la face. 

Diagnostic du Cas à traiter : Différents facteurs ; 
äge; occlusion; facies; type particulier du 
sujet. 

Volume des dents ; développement et rapports 
des arcades. 

Situation des dents irregulieres ; harmonie des 
traits. 

Facteurs étiologiques : hérédité, santé, intelli- 
gence. 

Opportunité du traitement. Détermination de 
la classe à laquelle appartient le cas à traiter. 

Préparation de la bouche. 


systémes des Howley, de 
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Extraction : 
manentes. 

Empreintes d'étude ; empreintes témoins ; em- 
preintes pour la construction de l'appareil. 

Artieulation des dents; articulateurs physio- 
logiques. 

Choix de l'appareil; combinaison de l'appareil. 

Assemblage, ajustage, et fixation de l'appareil 
ou des différentes parties de l'appareil. 

Modification à apporter à l'appareil au cours du 
traitement. 

Appareils de contention ; complication ; hygiène. 

Education du sujet, de la famille, du public. 


Dents temporaires; dents per- 


LABORATOIRE 
Enseignement pratique au laboratoire 
(1 et 2 années de stage) 

Principes fondamentaux du dessin, du modelage, 
de la sculpture et de la morphologie de la face. 

Photographies : du profil, de la face. 

Moulages : des arcades dentaires, de la face. 
Moulages en cire des modèles témoins. 

Plâtre : Gâchage du plâtre et coulée des modèles 
et des moules. 

Taille et préparation des modeles. 

Occlusion et articulation des modèles. 

Articulateurs physiologiques ; maniement. 


Étude des Matieres employées 


Platine et ses Malléabilité, 
alliages. , densité. 

Platine iridie. Elasticité. 

Or platiné. Ductilité. 

: Argent platiné. Manipu- | Tenacité. 
Metal- Maillechort. lations < Dureté. 
liques. | Or à 10 et 14 diverses | Conductibilité. 

carats. Laminage. 
Aluminium. Filetage. 
Acier. Ecrouissage, 
| Alliages divers. ete; 
Vulcanite. 
TO HOD comprimé. | Manipulations 
di. Laminaria. diverses. 
stances | Caoutchouc élastique. | 


Etude des differentes soudures. 


(1, 2 et 3 années.) 

Construction des divers appareils. 

Construction des appareils amovibles. 

Confection des plaques : métalliques, vulcanites. 

Confection des: Renforts. Crochets. Ressorts 
en leviers : or platiné ; acier; or recroui. Vis. 
Écrous. Gaines. Bagues et coiffes; anneaux; 
bandes. 

Construction des différents arcs et filetage. 

Soudure en général. 

Soudure des tubes, des crochets, pivots, etc. 

Ancrages, différentes sortes. 

Construction des appareils d’Angle. 

Construction des appareils compliqués de Case. 
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Construction des nouveaux appareils d’Angle. 
Appareils de contention. 

Etamage des ressorts en acier. 

Dorure des appareils. 


CONCLUSIONS 


Le rapport que nous avons eu l’honneur de 
rédiger sur la demande du Bureau de la sixième 
section a pour titre ** Les méthodes d'enseignement 


de Vorthodontie aux étudiants en dentisterie ”’ ; 


nous avons eru devoir faire ce travail aussi con- 
sciencieusement que nous le pouvions. A cet 
effet nous avons procédé à une enquête dans les 
principaux pays que le peu de temps dont nos 
dispositions nous permettait de consulter. 

De trés autorisés confreres ont bien voulu 
répondre aux questions posées. 

De cette enquéte il résulte que dans tous les 
pays où l’odontologie s'est développée et a déjà 
atteint un haut degré de perfectionnement comme 
science autonome, l’orthopédie dento-faciale est 
enseignée et fait partie du programme des études 
réguliéres indispensables au chirurgien-dentiste. 

Il en résulte également que dans les pays où 
l'odontologie n'est qu'une branche de la médecine, 
des efforts sont tentés pour que ces connaissances 
spéciales soient introduite dans le programme des 
études techniques au méme titre que les autres 
branches de l'odontologie. 

Nous avons conclu d'une façon trés nette en 
faveur de la nécessité de donner à l'enseignement 
régulier de l'orthopédie dento-faciale, l'importance 
qu'il est convenu de donner aux autres branches 
de la science odontologique telles que la dentisterie 
opératoire, la chirurgie dentaire, la  prothése, 
ete. sete: 

L'enseignement de l'orthopédie doit donc étre 
régulier et obligatoire dans le programme des 
études odontologiques. 

Nous avons également fait connaitre au cours 
de ce rapport qu'il est absolument indispensable, 
à notre avis, que les examens probatoires pour 
l’exercice de notre profession dans chaque pays 
comportent des examens susceptibles d'établir 
la compétence de chaque étudiant en orthopédie 
dento-faciale. 

Il nous est, en effet, impossible de penser qu'un 
chirurgien-dentiste de notre époque ne puisse 
intervenir utilement dans la correction des irré- 
gularités dento-maxillaires et que le publie ne 
puisse trouver chez lui l'intervention éclairée 
qu'il est en droit de demander pour le traitement 
des eas de ce genre. 

Nous nous sommes également étendu sur le 
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róle que doit jouer le dentiste au point de vue de 
la prophylaxie des irrégularités et sur le grand 
röle d'hygiéniste que comporte cette  profes- 
sion. 

Pour atteindre le but que nous nous sommes 
tracé, nous vous présentons un programme que 
nous nous sommes efforcé de faire aussi étendu 
qu'il est possible, en en soulignant les points que 
nous considérons comme essentiels. 

Ce programme, qui comprend des études auto- 
nomes nettement séparées des autres branches, est 
à la fois théorique, clinique et technique ; il doit 
étre subordonné à l'introduction d'épreuves finales 
comportant chacune des parties, c'est à dire à la 
fois théoriques, cliniques et techniques. 

Cependant nous estimons qu'étant donné : 

1°. L'imprécision des différents programmes 
actuellement adoptés. 

2?. Les multiplicité des bases sur lesquelles 
reposent les différentes méthodes d'enseignement 
actuel ; ce rapport ne peut aboutir utilement que 
s'il peut servir à l'adoption d'un programme unifié 
destiné à l'enseignement orthopédique dans tous 
les pays. 

Nous ajoutons, pour les raisons que nous avons 
exposées dans ce rapport, qu'un programme défi- 
nitif ne pourra donner de résultats appréciables 
que s'il s'appuie lui-méme sur les trois points 
primordiaux qui doivent présider à son élabora- 
tion; nous voulons parler de la nécessité absolue 
qu'on se mette d'accord préalablement sur la 
terminologie, la classification et la diversité des 
appareils, dont le nombre doit étre considérable- 
ment diminué. ! 

Sans terminologie et sans classification il n'y 
a pas de programme, si complet soit-il, qui puisse 
porter ses fruits et avoir pour conséquence un 
enseignement méthodique, rationnel de l’ortho- 
pédie dento-faciale dans toutes les écoles. 

Au contraire, l’adoption d’une terminologie 
et d’une classification uniques permettrait aux 
étudiants de comprendre et de connaître métho- 
diquement les différents cas d'irrégularités, et 
cela aurait pour résultat certain une base d'unifi- 
cation et une simplification dans les études, simpli- ` 
fication souhaitable à tous les points de vue. 

En terminant nous précisons nos conclusions 
en demandant : 

1°. Que la Section d’Enseignement veuille bien 
prendre en considération notre programme. 

2?. Que la dixiéme section émette le voeu que 
le Congrès aboutisse à l'adoption d'une classifica- - 
tion et d'une terminologie, base essentielle de tout 
enseignement de l’orthopédie dento-faciale. 
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PAPER ON 


MEDICAL AND SURGICAL TEACHING FOR DENTAL 
STUDENTS 


By Dr. DOUGLAS DOUGLAS-CRAWF ORD, LrivEnPoon 


ALTHOUGH not a member of your profession, an 
intimate association with dental students and 
dental. teaching for a period extending over 
eighteen years may possibly justify my appearance 
before you to-day. 

At that time (eighteen years ago) the number of 
dental as compared with medical students through- 
out the kingdom and especially in Liverpool was 
small, the various classes they attended were those 
arranged solely for a medical curriculum, their 
special requirements were not considered in the 
slightest degree, no one supervised their work, and 
they picked up that knowledge necessary for their 
diploma as best they could. 

Despite the disadvantages under which they then 
laboured a few have become distinguished members 
of their profession, but they owe their position 
rat' er to their own personal efforts than to the 
casual training received in their medical school. 
At that time the excuse of numbers could be 
pleaded as a reason for not arranging special 
courses ; that hardly holds to-day, when in our 
own school last winter forty-five per cent. of the 
students attending practical anatomy were reading 
for a dental qualification. 

Another reason which I fear exists to some 
extent even to-day is the want of intimate know- 
ledge of the scope of dental study, and the lack 
of sympathy with dental students shown by many 
of their teachers. 

As teachers it is our duty to devise a curriculum 
such as will raise the standard of education of the 
whole body of students rather than rest content 
with the conditions obtaining in the past. 

That the teaching has been bad, or at least 
ineffective, is amply proved by the * coaching " 
that was necessary in general subjects for the 
diploma. I am quite within the mark when I say 
that fully ninety per cent. required such aid. 

Now if *' coaching ” flourishes to such an extent 
there is something seriously wrong—it may be the 
teacher, the arrangement of the course of study, 
the type of student entering the profession, or the 
shortness of time allowed for study. If the teacher 
be out of touch with the aims and aspirations of 
the student the time of both is wasted, a serious 
matter when but two years are allotted for this 
course of study. The student is hardly to blame, 
as a rule his preliminary education is good, he is 
alert and bright, and as ready to learn as he is to 


play, no student is more familiar with the scope 
of the currieulum, and none so quick to discover 
inefficiency in the teaching. 

The teaching in any curriculum that may be 
adopted in the future should be suggestive rather 
than too dogmatic ; the tendency to ** wet nurse ” 
the student should be avoided, he should be 
taught to think for himself, and above all the 
reading of lectures from manuscript should be 
done away with; there is nothing that has a 
more somnolent effect upon a class of students 
than this method of teaching. Instead of such 
lectures I strongly advocate, as far as possible, 
lecture-demonstrations, the lecturer, if necessary, 
providing himself with a few headings to avoid 
becoming too discursive. This form of teaching 
gives the lecturer more trouble but the advantage 
to the students is incalculable, and it is they who 
have to be considered. 

The dental student of to-day, considering the 
cost of his education, should be a highly trained 
specialist, akin to the oculist or laryngologist ; 
both these take a medical qualification, and then 
continue the study of their own special subject. 
The adoption of such a course in dentistry, how- 
ever, has obvious objections. 

Primarily the lengthening of the course would 
debar many—otherwise suitable—men from enter- 
ing the profession and, as a result, the ranks of the 
unqualified practitioners would be further swelled 
by half-trained incompetent men; again, those 
who set out to qualify both in medicine and 
dentistry often allow themselves so short a period 
to complete the course that, as a result, we have 
an indifferently trained doctor and worse dentist. 

Recent social legislation, together with the 
gradual—alas ! only very gradual—education of 
the publie in oral hygiene, calls for an increased 
supply of dental surgeons, and I do not think that 
any well-qualified man need have the slightest 
fear of the competition of the unqualified prac- 
titioner, even if the State does not in the near 
future afford better protection for the unthinking 
and often deluded publice. I may be in the 
minority holding this view, for those responsible 
for drawing up a syllabus of study which could 
only be covered adequately in three years, yet 
compressed it into two, must have had sound 
reasons for their action. 

When the College of Surgeons of England un- 
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fortunately altered their regulations with regard 
to the period of pupilage, reducing it from three 
years to two, the harm might have been nullified 
if that lost year had been added to the later period 
of study. 

At present, even if we are not trying to teach too 
many subjects in the two years at our disposal, each 
is taught at too great length, so that often the 
principles are lost in a mass of detail. 

Teachers are greatly to blame in unduly magnify- 
ing the importance of their own particular subject 
and in not making themselves familiar with the 
requirements of dental students. The result is 
that the student has to be * crammed " for his 
examinations and, when qualified, he looks back 
upon the medical part of his training as a horrible 
nightmare to be forgotten as soon as possible, 
and gradually he becomes what he considers “ a 
thoroughly practical man," but certainly he does 
not aim at being a scientific dentist. 

Let us examine in detail the course of study of 
the dental student in the Medical School. 

As the differences in the various schools through- 
out the country are so slight I will select that of 
Liverpool, with which I am most familiar. For 
his first examination the student presents chemis- 
try and physies. Both are subjects which already 
are efficiently taüght in many schools, and being 
so largely practical they appeal to most boys. 
If they could be passed before leaving school the 
later work would be much simplified. If, how- 
ever, the student commences to study them while 
in the workroom, his pupilage is interrupted by 
attendance on lectures and practical classes for 
at least six months of the three, or two, years during 
which he should be learning a most important 
branch of his profession. On the other hand, if he 
waits until his pupilage is finished, heis very greatly 
handicapped in his subsequent two years of study. 

In the second examination we are concerned 
only with dental materia medica. This class is 
held, very properly, in the afternoon during a 
summer term, and in no way interferes with dental 
hospital practice. 

Amongst the subjects of the third examination 
appear two very important ones, namely, anatomy 
and physiology, and the time spent on these will 
lead probably to some discussion. In anatomy 
the student is supposed to attend a course of six 
months' lectures and to dissect for twelve months ; 
in addition he attends an afternoon tutorial class 
twice weekly during the winter session. The 
present professor is in close touch with dental 
education, and recognizes the need for reform. 
To help free the morning for hospital practice 
he has reduced the number of attendances neces- 
sary on morning lectures, giving a course of after- 
noon lecture-demonstrations instead. Again, 
twelve months seems a long time to spend in the 
dissecting-room, yet if one examined the actual 
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time spent it does not amount to more than two 
hours in the afternoon twice weekly— surely little 
enough to gain any useful knowledge. I would 
suggest that the student be required to dissect 
a limb which would serve to teach him technique 
—then proceed to the dissection of the thorax and 
head and neck. A sound knowledge of the abdo- 
men could be obtained by attendance on the 
lecture-demonstrations referred to. Whether a 
student could accomplish that amount of work in 
a shorter period than twelve months is open to 
discussion, but you might as well omit practical 
anatomy from the curriculum as expect him to 
derive benefit from any less dissection. 

The principles of the equally important subject 
of physiology cannot possibly be taught in less 
time that that allotted to it, namely, two lectures, 
and two hours’ practical work weekly throughout 
the winter session. "The time given to histology— 
eight hours a week throughout the summer term— 
might be curtailed with advantage. If it be the 
intention of the profession to strip the curriculum 
of everything not absolutely essential to the passing 
of examinations then they will find that the present 
teaching of the subjects of anatomy and physiology 
more than fulfils those requirements. If, however, 
the wish is to train the students to become scientific 
practitioners or researchers, great care must be 
exercised in limiting the scope of the teaching of 
these subjects. 

Before presenting himself for the final examina- 
tion the student must produce evidence of having 
attended a general hospital for one year, and a 
course of lectures in surgery, medicine, and 
bacteriology. 

In the Lent term the student attends lectures 
in general surgery, and in the following summer 
term this is supplemented by an afternoon class, 
in which a tutor revises the work of the previous 
term, and lectures on regional surgery. The 
scope of the teaching is fairly represented by the 
syllabus published by the Royal College of 
Surgeons. At the present time the tutor is also 
responsible for the clinical teaching in the general 
hospital. Here he conducts out-patients, selecting 
special cases for demonstration, and, in addition. 
gives clinical lectures on cases previously examined 
by the students. A list of operations to be per- 
formed is always posted in the dental hospital, so 
that those concerned with the region of the head 
and neck may be attended by the students. 

A special course in medicine is held once a week 
in the afternoon throughout the winter session. 
Twenty hours given to such a subject can hardly 
be regarded as excessive. 

In the present state of medicine the importance 
of bacteriology cannot be overestimated, and I 
think the time given to it at present—a course of 
an hour and a half weekly during the Lent term 
—Às hardly sufficient to enable the student to gain 
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a useful knowledge of bacteria, immunity, and 
vaccine-therapy. 

Having reviewed the present curriculum, as- 
suming that an additional year is not available, 
we have to consider in what way the two years of 
academie study can be most usefully planned. 

Not one subject I have mentioned can be 
dispensed with, but the teaching must be con- 
siderably modified if in the future dental students 
are to receive part of their education in the 
medical faculty. If it be impossible to arrange 
the existing courses of lectures into two series— 
one an elementary course attended by both 
medical and dental students, and the other a more 
advanced course for medical students and those 
taking a qualification both in medicine and 
dentistry—then special teachers must be appointed 
as is done in our own school, to some extent, in 
anatomy and surgery. In any scheme attention 
should be given to the lecture time-table, so that 
there may be no interruption in the hours that 
should be devoted to dental hospital practice. 
Students should be allowed to enter for chemistry 
and physies from school, or during their pupilage, 
and certainly should not be allowed to commence 
the study of anatomy and physiology until they 
have passed their first examination. 

Anatomy and physiology have already been 
diseussed. I am not in sympathy with those who 
would still further curtail the time spent in the dis- 
secting-room. I look upon that place as an ex- 
cellent training ground for both dental and 
medical students (apart from the technical value 
of dissecting) in educating a student to observe 
accurately ; moreover the training of these two 
classes of students together, as far as possible, is of 
great mutual advantage. This applies with equal 
force to physiology, but this subject has now 
become so huge that the requirements of dental 
students being so much less than those of medical, 
it may be thought advisable to arrange a special 
course for them in this subject. 

The training in surgery entails attendance at two 
plaees, at lectures at the university, and at a 
general hospital for clinical teaching. This adds 
to the diffieulty of controlling the work of the 
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students. At present the supervision is excellent 
as the present tutor by mere chance is also re- 
sponsible for the clinical work. In any scheme 
provision should be made for a close association 
between the systematic and clinical teaching, for 
there is no place where so much time can be 
wasted by a student as at a general hospital. 

The six-months' course of lectures in medicine 
might with advantage be reduced to three, two 
lectures being given weekly instead of one as at 
present. If such a course were supplemented by 
a few clinies on practical medicine with special 
reference to the respiratory and circulating systems 
the value to the student would be greatly enhanced. 

The recent appointment in Liverpool of a 
Director of Dental Studies has led to increased 
efficiency in dental hospital practice ; if his powers 
could be inereased so as to control the time of 
the students spent elsewhere, the gain would be 
tremendous, for although the present curriculum 
is not one we would map out for the student if 
starting de novo, yet its faults are greatly ac- 
centuated by the present lack of direction and 
supervision. It is for the profession to decide 
upon the course to be adopted. Some may favour 
the establishment of self-contained dental schools. 
This, I think, would be unfortunate. As I have 
already pointed out, there are obvious advantages 
in the education side by side of medical and dental 
students ; it broadens the outlook of both, and 
leads in after life to a closer relationship between 
the two professions which ought to, and must, 
exist if we are to be of the greatest value to the 
community. | 

Up to the present I doubt whether your pro- 
fession has received the whole-hearted support it 
deserves from the kindred profession of medicine. 
The reasons for this I need not discuss, but any 
projected reform must be voiced by a united 
profession, which, given full control over the 
teaching of their own students, should be able 
to make it thoroughly scientific, and at the same 
time sufficiently attractive to an increasing number 
of the best type of men who in due course, will 
educate the public to fully a, preciate the import- 
ance of modern dentistry. 
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RÉSUMÉ OF PAPER ON 


PRAKTISCHE ÜBERSICHT ÜBER DEN UNTERRICHT FÜR 
ZAHNÄRZTLICHE STUDIERENDE IN SCHWEDEN 


Von Dr. UNO HYLIN 


Der Unterricht wird gehandhabt vom Zahnärzt- 
lichen Institut in Stockholm (Eines im Reiche), 
einer staatlichen Institution, die unter der 
Verwaltung der medizinischen Hochschule in 
Stockholm steht. Der theoretische Unterricht 
wird von dazu verordneten Lehrern (gewöhnlich 
Professoren in den entsprechenden Fächern bei 
der medizinischen Fakultät) erteilt und findet 
statt in den Laboratorien des Karolinischen 
Mediochirurgischen Instituts. Der praktische 
Unterricht wird von den 3 ordentlichen Lehrern 
des Zahnärztlichen Instituts und dem Lehrer der 
Chirurgie (nebst Laboratoren und Assistenten) 
erteilt und findet statt im Zahnärztlichen Institut 
und einer chirurgischen Poliklinik. ' 

Für den Zutritt ist das Studentenexamen 
erforderlich (gewisse Minimalanforderungen in 
den Fächern Biologie, Physik und Chemie). 

Unterricht und Examina : Eine strenge Zwei- 
teilung der Fächer ist durchgeführt. 


(1) Ein theoretischer Kursus umfassend die 
Gegenstände: Chemie mit Metallurgie und 
Arzeneimittellehre, Anatomie mit Histologie und 
Embryologie (einschliesslich dentale Anatomie), 
Physik und Physiologie, allgemeine Pathologie 
mit Bakteriologie, wird im Laufe eines Jahres 
durchgemacht, worauf das erste Examen, das 
Zahnarztkandidatenexamen abgelegt wird. 

(2) Ein praktischer Kursus, umfassend die 
Gegenstände Chirurgie (= allgem. Chirurgie + 
spezielle Chirurgie der Mundhöhle, Vorlesungen 
mit Demonstrationen und Operationen) : 


: : ‘ Vorlesungen mit De- 
Zahnchirurgie 5 ; 
= monstrationen, poli- 
Zahnfüllungskunst | Lin: 
Proth lel d Zahn- | klinische Demonstra- 
rothesenlehre und Zahn- 3 4 
li | tionen und selbstän- 
regulierung ; ; 
8 = | dige Arbeit. 


Der Kursus ist zweijährig. Die Dienstleistung 
ist so eingerichtet, dass 3 Tage in der Woche 
(während des 2ten Semesters nur 2 Tage in der 
Woche) der Dienstleistung in der zahnchirur- 
gischen Poliklinik (9-11 vorm.) und im Zahn- 
füllungslaboratorium (1-6 nachm.) die übrigen 
3 Tage (während des 4ten Semesters 4 Tage) der 
Dienstleistung im Prothesenlaboratorium (9 
vorm.-6 nachm.) gewidmet sind. 


Nach Beendigung des praktischen Kursus wird 
das 2te Examen, das Zahnarztexamen, abgelegt. 

Theoretischer und praktischer Kursus also 
zusammen 3 Jahre. 

Probeleistung : Für die Admission zum Zahnarzt- 
examen ist ein Dienstleistungszeugnis erforder- 
lich, das erst nach befriedigender nach bestimmten 
Regeln angeordneter Probeleistung, die am 
Schluss des 4ten Semesters stattfindet, erteilt 
wird. 

Die Examina sind 2: (1) Das Zahnarztkandi- 
datexamen (theoretische Fächer) und (2) Das 
Zahnarztexamen (praktische Fächer). 

Keiner, der nicht das schwedische Zahnarzt- 
examen oder das schwedische Medicinæ Licen- 
tiatexamen (= z. das Ausgangsexamen für die 
medizinischen Studien) abgelegt hat, ist berecht- 
igt als Zahnarzt im Lande zu praktizieren (Obs. 
Jeder legitimierte Arzt besitzt demnach ohne 
weiteres dieses Recht). Eine Dispensation von 
diesen Bestimmungen kann vom König gewährt 
werden, wird aber sehr selten erteilt. 

30 Studierende pro Jahr werden entgegen- 
genommen. Da in den letzten Jahren einige 
100 Anmeldungen zum Eintritt pro Jahr ein- 
gegangen sind, so hat eine Auswahl unter diesen 
vorgenommen werden müssen, wobei der Betrag 
der gesamten  Censurensumme berücksichtigt 
worden ist, jedoch unter besonderer Berück- 
sichtigung der Censuren in Biologie, Physik und 
Chemie oder Censuren für weitere Studien oder 
Examina in diesen Fächern. 


Gebuhren und Unkosten 
Die Kursusgebühren sind : 
für den theoretischen Kursus 


erstes Herbstsemester 115 kr 
erstes Frühjahrssemester . 90 Kr. 

für die praktischen Kurse 
für jedes Herbstsemester 120 Kr. 
»  » Frühjahrssemester 150 Kr. 
„ den Kursus in Chirurgie 45 Kr. 

, Ferienkurse wechselnde Preise, 
gewóhnl. cirka 50 Kr. 
Die Examengebühren sind : 

für das Zahnarztkandidatenexamen 25 Kr. 
» » Zahnarztexamen 100 Kr. 
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PAPER ON 


THE PRESENT CONDITION OF DENTISTRY IN 
THE PHILIPPINES 


By LOUIS OTTOFY, D.D.S., MANILA 


Ar the present time (1914) dentistry in the Philip- 
pine Islands is in an interesting transitory stage. 
Since taking up my residence in the Far East in 
1898, residing in Japan and the Philippines, I 
have had occasion to record my observations, 
principally through the International Dental 
Congresses held since then, v direct through our 
periodical literature, principally the Dental 
Review of Chicago and the Dental Cosmos of 
Philadelphia. Of these contributions two relate 
directly to the history of dentistry in the Philip- 
pines. One paper, entitled ** Dental Legislation 
in the Philippines " (1900), gives the full history 
of that subject, while the other, on the ** History 


. of Dentistry in the Philippines " (1905), covers 


that subject fully up to that time. The interested 
reader is referred to those articles. "This paper 
practically covers the field since 1905, and in a 
general way is designed to acquaint the profession 
with the progress and the present condition of 
dentistry in the Archipelago. 

Dental Law and Board of Dental Examiners. 
The dental law enacted in 1903 is still in force in 
an unamended form, but the conditions have so 
materially changed during the past eleven years 
that its amendment is urgently needed, and this 
is soon expected. Under the provisions of the 
law two classes of persons may engage in the 
practice of dentistry in the Philippine Islands— 
namely, those who hold ‘ the degree of doctor of 
dental medicine or doctor of dental surgery, 
conferred by a legally incorporated dental educa- 
tional institution," and those who have passed 
the examination in a dental course conducted 
by the University of Santo Tomas of Manila. 
They receive a so-called undergraduate certificate 
and are limited in their field of practice. 

The provisions of the law, briefly, are as 
follows : 

The Board consists of three members, who 
must be ‘“ graduates of legally incorporated 
dental educational institutions recognized by the 
National Association of Dental Faculties and the 
National Association of Dental Examiners of the 
United States of America." These serve for 
three years: one serves as president and one 
(at present the writer) as secretary-treasurer. 

Graduates of dental schools must submit to 


an examination (fee $10, United States currency) ; 
when licensed they may engage in practice 
anywhere in the islands. 

Those who have received a dental title from 
the local University mentioned must also undergo 
an examination, and when licensed are limited 
to confine their practice to ** remote towns where 
no regularly qualified dentist is available " (fee 
$5, United States currency). 

There is provision for issuing a temporary 
licence, for refusal of the Board to issue any 
licence, and for revocation of licence. The fine 
for failure to display licence at the chair ranges 
from $25 to $100, United States currency ; for 
illegal use of a title, not exceeding $100, or 
imprisonment for ninety days. 

At the time the law was enacted there were 
practically no dentists located in the provinces, 
the ambition of most of them being to erowd into, 
or near to, the capital city, Manila ; hence the 
provision for graduates of the local University, 
confining them to ‘‘ remote towns " in the hope 
that they would locate outside of Manila. The 
native dentists desire to have this clause amended 
SO as to remove the restriction, and their senti- 
ment is demonstrated by the fact that out of 
the ninety dentists now engaged in the practice 
of dentistry in the Philippines more than fifty 
are located in Manila and its environs, still 
leaving the distant towns without dentists. 
Furthermore, it is the well-founded opinion of 
many that the preparing of students to practise 
should not be monopolized by a single institution. 

Dental Educ: tion. In this respect the condi- 
tions are deplorable. We have in Manila a 
Government institution, the University of the 
Philippines, which would be a credit to any city 
or country. It has nearly all the departments 
of a completed University, including colleges of 
iberal arts, medicine and surgery, law, veterinary 
science, engineering and agriculture, schools of 
forestry, fine arts, tropical medicine, and phar- 
macology. The mere mention of these branches 
of learning only makes the absence of a college 
of dentistry all the more conspicuous. It is 
ardently hoped that before long a dental depart- 
ment will be established ; lack of available funds 
is assigned as the cause of delay. 
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Recently a private dental school has been 
attempted by some of the native dentists, con- 
trary to my advice, which was sought. The 
school has inferior equipment, the teachers are 
young, inexperienced men, and the aim, as I 
perceive it, is to grant degrees. The movement, 
while ill-advised, is a sincere indication of a 
desire for a dental school. 

With the exception of the few natives who 
have attended dental schools abroad, such 
limited education as is possessed by them has 
been imparted at a medical school known as 
the “San Jose Medical College," which is a 
department of the University of Santo Tomas. 
The latter is an older institution than any in 
the United States; in fact (exclusive of the 
Universities of Europe) it ranks third in age, 
only the Universities of Cairo, Egypt, and Lima, 
Peru, being older than the Manila institution, 
which a few years ago celebrated its three- 
hundredth anniversary. However, conservative 
and dignified as the University is, and whatever 
perfection the various branches taught may have 
attained, it cannot be denied that the dental 
instruction is a mere farce. 

In accordance with law, such students of the 
University as have there ‘ studied medicine 
for a period of not less than two years received 
the title of * Cirujano Ministrante’ (assisting or 
ministering surgeon), and have studied den- 
tistry for the last four months of their course," 
etc., are entitled to appear before the Board of 
Dental Examiners for a licence to practise. It 
follows that the course of study is made as short 
as the law allows. It is divided into two semesters 
of about five months each per annum, and the 
course is completed at the end of the second year, 
so that the student has devoted about sixteen 
months to the study of anatomy, chemistry, 
physiology, pathology, materia medica, histology, 
and the other medical branches, and four months 
to the study of operative and prosthetic dentistry, 
dental materia medica, dental physiology, dental 
pathology, orthodontia, and oral surgery. All 
the dental instruction is imparted by one dentist, 
who fills all the dental chairs. 

Of late years the authorities of Santo Tomas 
University recognized the farcical feature of 
such a brief course of instruction, and noted the 
signal failure of many of its graduates. Hence 
dental instruction has been extended by six 
months, making a total of two years and two 
months. At the end of that time the candidate 
receives two titles, that of ** Cirujano Ministrante " 
and ‘‘ Cirujano Dentista." Naturally, thus in- 
adequately prepared (except with titles) to enter 
the practice of dentistry, and entirely unprepared 
to teach and elevate communities where dentistry 
is entirely unknown, many of these young 
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men are seriously handicapped and fail to 
succeed. . 

Qualification of Dentists in the Philippines. 
Prior to the arrival of the Americans in the 
Philippines (1898) there were only two gentlemen 
practising dentistry in the islands who held 
qualifications other than the meagre ones just 


mentioned. One was a graduate of an American 


dental school and the other of the University of 
Madrid. Up to that time but one native of the 
Philippines had taken a dental degree abroad, 
and he was practising in France, so that there 
were no properly educated and qualified dentists 
in the islands at that time, although some of 
them were, from a mechanical standpoint, quite 
clever. 

Since American occupation foreign dentists, 
principally Americans, have come and gone; 
while of the natives, six have attended dental 
schools in the United States and one in Germany. 
They have returned here, as well as the one who 
prior to 1898 was practising in Paris. At the 
present time the qualifications of the dentists 
engaged in actual practice in the Philippines are 
as follows : 


GRADUATES : 


Doctor of Dental Surgery : Americans 7 
Filipinos T 
1 


Surgeon-Dentist, Madrid: Spaniard 
Zahnarzt, Munich, Ger- 
many: German-Filipino 1 
Totals" : t "SC 28 


UNDERGRADUATES : 
Title—Cirujano Ministrante or Cirujano 
Dentista of the University of Santo 
Tomas d : : ; : 69 
No degree or title. Entitled to practise 
by virtue of being in practice when the : 
law was enacted à : 5 : 5 


Total 90 


Population of the Philippines : 7,500,000. 


By race the dentists are divided as follows 
(all male) : 
Filipinos, or mixed blood, all natives of 
the Philippines : : : SUYO 
Americans, native and naturalized (one 
negro) . : : nee 
Spaniard 4 : : : om 
Anglo-Indian 1 
Japanese 1 


Total number of dentists practising in the 
Philippines (June 30, 1914) : . 90 


In addition to those enumerated above, there 
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are always from five to fifteen members of the 
United States Army Dental Corps stationed with 
the troops in various parts of the islands, as 
well as one or two dental surgeons connected 
with the United States Navy, stationed either 
on board hospital ships or at the Naval stations 
of Olongapo or Cavite. It is safe to assert that 
at the present time (1914) the number of dentists 
legally qualified and authorized to practise 
dentistry in the Philippines does not exceed 
one hundred and ten. 

Dental Literature. There are no periodicals 
devoted to dentistry published in the Philippine 
Islands. I regret to say that my confréres add 
but little to our literature. Some years ago I 
prevailed on publishers of dental books in the 
United States to donate some dental books to 
the excellent medical library of our Government 
Bureau of Science, and I also induced some of 
the publishers of dental journals to place the 
Bureau on the mailing list, with the result that 
there is available for the dental profession a 
quite extensive literature. In addition to that, 
for the use of the dental profession, and inci- 
dentally for protection from theft and fire, I 
have temporarily deposited at the same place 
my extensive and valuable dental library, an 
accumulation of thirty-six years, consisting of 
dental and medical books, journals, pamphlets, 
dental society reports, etc. 

Dental Societies. At present there is but one 
dental organization in the Philippines, the 
* Dental Society of the Philippines," founded 
1908, incorporated 1909. Its membership con- 
sists almost exclusively of natives. 

Dental Supplies. We never had a dental 
depot for the dispensation of dental supplies— 
that is, one which may be so designated. At 
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present one drug store carries an indifferent line 
of goods and supplies ; there is always on hand 
what is seldom used or not wanted, and seldom 
on hand what is always used and wanted. I 
think most of the dentists who use quantities 
of materials buy in the United States or 
Europe, having shipments come direct to them- 
selves. 

Dental Clinics. On this subject I have pre- 
sented a paper to another section of this Congress. 
Suffice it to say here that there are ample oppor- 
tunities for the poor to get relief and dental 
services at moderate fees in the two dental clinies 
now in operation in the city of Manila. In 
these and other clinies during the past nine years 
more than fourteen thousand people have been 
treated, the operations performed for them, 
consisting mainly of extractions and treatments 
to relieve pain, aggregating more than thirty- 
seven thousand. 

Conclusion. All in all, I am quite optimistic 
in regard to the future of dentistry in the Philip- 
pines. Without speaking disparagingly of those 
natives who entered the ranks in days gone by, 
I note that the voung men now seeking to enter 
the ranks, who are approaching manhood and 
whose schooling comes almost entirely within 
the range of the American schools in the islands, 
are of a better class, come better prepared to 
take up the study of the professions, are able to 
read, write and speak English, and thus can 
take advantage of the wider horizon of profes- 
sional literature. With better educated men 
will come dental societies whose principal aim 
will be the scientific and practical, and whose 
members will be cultivated and able to spread 
education among their people, and thus add to 
the general health, happiness, and comfort. 


PAPER ON 
THE TENDENCIES IN DENTAL EDUCATION 


By EDWARD C. 


WHEN Herbert Spencer, in 1861, propounded the 
inquiry, ‘ What knowledge is of most worth ? " 
he startled into critical activity the thinking forces 
of the entire educational world. Previous to that 
time education in a cultured sense was regarded 
mainly as an adornment, and the inquiry of 
Spencer caused a distinct shock to the sensibilities 
of those in whose ideals of education utilitarianism 
had no recognized place. Within the more than 
half-century which has since intervened not only 
his a complete revolution taken place in educa- 
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tional ideals and methods, but the advancement 
of civilization and changed standards of living 
have altered the problems of life so that the ob- 
jective purposes of education have correspond- 
ingly undergone fundamental changes. 
Throughout this period, dentistry has reacted 
to the moulding influence of the intellectual 
forces in its environment, and the activities with- 
in its own confines have kept pace with the general 
world advancement about it, until to-day, by ~ 
reason of the stress, both extrinsic and intrinsic, 


694 


which is shaping the intellectual and educational 
progress of our profession, we seem to be approach- 
ing conditions that may be fairly regarded as 
marking a critical period in our history, the 
imminence of which may well make us pause to 
consider what our future attitude must be if we 
are efficiently to solve the problems which the 
demands of modern society are pressing upon us 
for solution. 

If we are to measure the age of dentistry in 
comparison with that of the mother profession of 
medicine, I need only call attention to the fact 
that, as a profession, dentistry has scarcely passed 
beyond the stage of infancy. Nor do I need in 
this audience more than to allude to its dual origin, 
on the one hand, as an offshoot from the parent 
medical tree, and, upon the other, from the craft 
of the artisan. From these sourees I think we 
may properly trace the development of the educa- 
tional eurrieulum which in due course of time 
has become the more or less standardized basis 
of training for the practitioner in our special 
department of the science and art of healing. 

You are all doubtless aware of the effort which 
was made by the founders of the first organized 
institution for the education of prospective dental 
practitioners, in Baltimore, America, in 1839, to 
induce the administration of the medical school 
of the University of Maryland to make provision 
in that institution for the systematie training of 
dentists, by adding facilities for dental instruction 
to the medical curriculum, and how the rejection 
of that proposition forced the fathers of organized 
dentistry in America to provide for the education 
of future dental practitioners upon a basis in- 
dependent of the centres of medical education. 
You are well aware that similar conditions arose 
in the early history of dental education in England 
with somewhat modified results, and we may trace 
in the history of practically all civilized countries 
records of analogous efforts to define in some 
practical way the relations which, in an organic 
sense, should subsist between dentistry and the 
educational and professional activities of what we 
call medicine. 

It would be difficult, if not dangerous, for me 
to attempt to analyse the circumstances which 
have shaped the solution of this vexed question 
in so far as it has been temporarily solved in the 
several civilized countries of the world. Difficult 
because of the complexity of the problem itself, 
and dangerous, perhaps, because the attempt 
would necessarily involve a discussion and analysis 
of the motives which have been powerful factors 
in determining the results thus far obtained. 
Nevertheless an elucidation of the problem before 
us necessitates a judicial consideration of the 
. principal factors that have determined our position 
in the past, in order that we may view with some 
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degree of clearness our pathway for the future 
and, if possible, determine what our goal in a. 
professional sense shall be. 

Let me in the first place deal directly and 
frankly with a factor which more than anything: 
else in my opinion has had to do with the shaping: 
of our professional course, and determining our 
anomalous position with relation to the great. 
science and art of healing; and that factor I 
regard as the question of the respectability of 
the service which it is our professional life-work 
to render to humanity. 

Respectability may be either of the essence of 
the thing itself, or it may be altogether a quality 
in the mind of the observer. Was it not this 
question of respectability that was the root of 
the difficulty with which our professional forbears 
had to contend in their endeavour to engraft 
dental education upon the medical curriculum ? 
If I am not in error, their request was repulsed 
by the statement, “ Why, if we do this, it will 
follow that we shall be expected to establish 
the means of education for horse doctors, barbers, 
and the like." As a matter of fact, in the evolu- 
tion of things, the great science of veterinary 
medicine has developed such immense and im- 
portant economic and health relationships that the 
centres of higher learning of the world have given 
to that profession the educational standing and 
recognition it so justly merits. 

Medical education in the middle of the last 
century was meagre, and what there was of it 
was in a chaotic state as compared with its present 
status. It is not difficult, therefore, to account, 
for the unsympathetic attitude of the medical 
profession, expressed at that time toward dental 
education in the classic instance under considera- 
tion; nor is it surprising that the respectability 
of dentistry, both in its professional and social 
aspects, was in their minds a negligible quantity. 
It cannot be doubted that the established position 
of medicine as a learned profession, its distinction 
in that respect reaching back to the remotest ages 
of antiquity, has been so generally accepted as 
to make belief in the sanctity of its position a. 
normal habit of mind—a habit which I might 
venture to say has become almost hereditary as a. 
human endowment. Hence it has happened that 
any pretence to a claim for analogous distinction 
upon the part of a new and recently organized 
department of the science and art of healing has 
been viewed askance and with suspicion, some- 
what, I take it, as an attempt to appropriate, in 
part at least, honours and distinctions which by 
common consent have been monopolized by that 
profession which we speak of comprehensively as 
medicine. In defence of that attitude it has been 
intimated with more or less emphasis by the repre- 
sentatives of medical thought that the educational 
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training of the dentist suffers by comparison with 
the greater breadth and thoroughness of education 
demanded for the successful practice of medicine, 
and that there can be no equality of recognition 
or of status without a corresponding equivalency 
of educational preparation. In short, that the 
respectability of the dentist suffers by comparison 
with that of the medical practitioner by reason 
of the educational weakness of the former. 

There have not been lacking, ever since the 
establishment of dentistry as a profession upon 
an independently organized educational basis, 
those who have deeply deplored the outstanding 
faet that this hiatus between medicine and den- 
tistry was ever permitted to exist, and fair-minded 
thinkers within the professional ranks of dentistry, 
as well as within the ranks of the medical profession, 
have been battling earnestly with the problem in 
an endeavour to obliterate the artificial and 
unwarranted distinction in a professional sense 
which has been allowed to grow and to continue 
to exist between the speciality of dentistry and 
the group of specialities constituting the general 
field of medical education and practice. 

On the other hand, there has continued to exist 
within the ranks of the dental profession a fairly 
large proportion of that class who have unpro- 
testingly aecepted for themselves socially, and 
their work professionally, the unenviable position 
assigned to them by the critic who has in general 
impeached their respectability. Of the individual 
belonging to that class it must be believed that 
he has not yet arrived at that period of cultural 
development when he sees with Emerson that 
* no kernel of nourishing grain can come to him 
but through his toil bestowed on that plot of 
ground which is given to him to till.” Nor has he 
achieved that conception of respectability which 
caused Carlyle to break into Homeric laughter at 
the definition of this word by a certain witness. 
Asked what he meant by testifying that a man 
was “ highly respectable " the witness replied that 
the man kept a gig. ‘ Hereafter let us call it," 
cried Carlyle, ** not respectability, but gigmanity.”’ 

It is, I take it, a natural result of the discovery 
of the importance of the mouth cavity, and its 
contained organs and tissues as related to bodily 
health, by those that have thought deeply on 
these problems which has created in their minds 
a respect for the possibilities and usefulness of 
dentistry in the service of humanity, that has 
compelled their unflinching loyalty and devotion 
thereto, and has eliminated all concern as to what 
the opinion of the uninformed may be. It is 
this group that has not concerned itself with the 
vexed problem of the organic or official relation- 
ships which dentistry shall or ought to bear to 
organized professional medicine, for they have 
been willing to carve out the ideal of their pro- 
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fessional future and to construct the edifice of 
their professional habitation from the material 
furnished by the data of their calling, and to con- 
tent themselves with the service to humanity 
which they can render. 

Apart from the influence which the factor of 
respectability has exerted in tempting many to 
acquire the medical qualification as an aid to the 
successful practice of dentistry, there is to be 
recognized that there is an important group of 
men in the dental profession imbued with the 
necessity for an extent of training and culture that 
would enable them efficiently to deal with the 
problems arising in that borderland in which the 
practice of dentistry and medicine imperceptibly 
blend. It is this group that has made the sacrifice 
of time, energy, and money more efficiently to 
qualify themselves for their specially selected field 
of activity ; but what I wish to particularly 
emphasize is that the men so imbued, notwith- 
standing the fact that they are holders of the 
medical qualification, are and always have been 
practitioners of dentistry, using the term to 
designate inclusively the entire field of activities 
which are generally conceded to be legitimately 
within the sphere of the dental practitioner. 

It is significant that from the beginning of the 
history of organized dental education it has been 
clearly, if not generally, recognized that the vital 
relationships of our professional work demand 
for the practitioner a kind and extent of prepara- 
tion that necessitate an educational curriculum 
which shall train the prospective dentist adequately 
in a knowledge of the composition, structure, and 
function of the human body both in health and 
in disease. 

Herbert Spencer’s inquiry as to what knowledge 
is of most worth applies more pertinently at the 
present time in a practical sense to the problem 
of dental education in its relation to medical 
education than it did when first uttered, for the 
forcible reason that the data which have been 
developed from scientific investigation and dis- 
covery in the field of the healing art have developed 
beyond individual human comprehension. It is 
probably safe to say that the period has finally 
passed when another such work as the ** Synthetic 
Philosophy " can be written. The data upon 
which Spencer based his great work are insigni- 
cant in bulk as measured by the extension of 
human knowledge in every direction upon which 
his monumental work was based. 

So it is also in all departments of human know- 
ledge, the science and art of healing included. 
It has therefore become physically impossible for 
any single human mind to grasp intelligently more 
than a small fraction of it, and, being so, one must 
be content with an intimate knowledg: of some 
special field and an extremely cursory bird's-eye 
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view of the general remainder. The consequence 
is that medicine, using that word in its general 
applieation, has inevitably become divided into 
numerous special departments, each requiring as 
much time and attention as was formerly given 
to all that was formerly known of medicine. 

The same influences and the same conditions 
have enlarged the bulk of data which form the 
essentials of dental education, so that the economie 
factors of time and human energy are irresistibly 
determining practical limitations to the scope and 
extent of educational preparation that may be 
properly demanded of the practitioner of any 
department of the healing art, for which cogent 
reason it seems that we must necessarily look 
forward to a time in the near future when the 
entire system of medical education will be re- 
organized on lines fundamentally different from 
its ancient basis. No medical student, I venture 
to say, feels that he is competent to enter upon 
the general practice of medicine after having 
received his official qualification until he shall have 
first had a reasonable period of graduate training in 
hospital residence or otherwise ; and what is true 
of the practitioner of general medicine, if indeed 
any such really exist, in the older sense in which 
that term was originally used, is more particularly 
true of those who specialize in any of the recognized 
departments of medical and surgical practice. 

These well-known facts are merely practical 
evidences of the underlying truth that the classie 
curriculum in medicine does not, as now arranged, 
adequately fit those who pursue it safely and 
efficiently to take up their life-work. Moreover, 
the classical medical curriculum is defective in the 
respect that, while insufficient for the needs of the 
specialist, it contains courses which it is not 
essential that the specialist should follow. In 
short, the curriculum of medicine is not at present 
correctly adapted to the fulfilment of its avowed 
purposes. It is these facts that stand as obstacles 
to the practical utilization of the standard medical 
curriculum as a means, or in a collective sense 
as any part of the means, for the efficient training 
of the practitioner of dentistry. 

With the dawn of the science of bacteriology, 
following the investigations of John Tyndall, 
Louis Pasteur, Lord Lister, Robert Koch, and 
W. D. Miller, the death-knell of the idea was 
struck that teeth could be considered inert matter 
and treated as such. Dentistry began to realize 
in a very practical way that the masticatory 
organs and mechanisms are not a machine, but 
organs possessing such sensitive and responsive 
vital relationships that, quite apart from their 
masticatory function, the question of their normal 
integrity involved relationships not only of bodily 
well-being but of life itself. So also the investiga- 
tion of the microbie flora of the oral cavity begun 
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by.Anton van Leeuwenhoek in 1675, and followed 
in our own time by the work of Leber and Rotten- 
stein, Milles and Underwood, Vignal, Gallippe, 
Vincentini, Miller, Black, Goadby, and a host of 
others, has brought out the fact that the human 
mouth is not only the principal portal of entry 
for bacteria, but a breeding ground or incubator 
in which may flourish the majority of the patho- 
genie micro-organisms that create various disease 
reactions in remote parts of the human body. The 
dental profession has been proclaiming this general 
fact since its first discovery, and has reiterated the 
importance of oral hygiene so insistently that we 
have at last obtained the sympathetie attention 
of the medical profession of the world at large, 
with the result, among other things, that study 
of this important question has been taken up by 
medical scientists, whose confirmatory revelations 
have followed in such rapid succession as to cause 
profound astonishment and a demand for more 
light on the problems of oral hygiene. 

The revelations of Hunter as to the extent to 
which foci of infection in the mouth are responsible 
for metastatic lesions and systemic disease re- 
actions furnished unimpeachable evidence, first 
as to the seriousness of what had previously been 
looked upon as almost negligible mouth lesions, 
and secondly, as to the harm that was being 
done to bodily health by the performance of 
badly designed and ignorantly executed dental 
restorative operations. The general recognition of 
the pathogenic relationships of the infected mouth, 
and the insistence that these fertile sources of 
ill-health shall be removed, is having its natural 
reflex effect upon the general problem of dental 
education. The demand from all quarters to-day 
is for men so educated that they shall be competent 
to deal efficiently with such questions as I have 
herein referred to. , 

Briefly stated, the dental profession has asserted 
that the infected human mouth is a fertile source 
of bodily disease, the medical profession has 
examined that question and has agreed that the 
assertion is true, and the general publie now asks 
what is to be done about it. The only valid 
answer that dentistry can practically make is so 
to educate its practitioners that they shall be com- 
petent to eradicate the evil complained of. 

At a meeting last year in Chicago Dr. Charles 
Mayo epitomized the situation by saying that in 
his judgment the. next great step in preventive 
medicine should come from the dental profession ; 
the only question is, will the dentists take that 
step ? It must be taken by the dental profession, 
otherwise the dental practitioner is faced with this 
rapidly developing situation : his own patient for 
whom he has done elaborate restorative work falls 
into the hands of the medical adviser for the relief 
of a systemic difficulty which may have its septic 
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origin in the mouth ; the radiograph reveals the 
primary focus of infection about the tissues of a 
tooth root which may be doing service as an 
abutment for an elaborate and extensive prosthetic 
restoration. 'The medical man, with incomplete 
knowledge of the resources of dental practice, 
especially upon the therapeutie side, may order 
the removal of the focus. In matters of health the 
formal judgment of the medical adviser is final, 
and the patient is referred back to the dentist with 
a peremptory order to remove the diseased abut- 
ment. No argument or protest will serve to 
neutralize the force of medical opinion when 
health is the issue. Our only safeguard against 
such an unfortunate occurrence is so to improve 
our educational foundations that our work will 
not be open to such justifiable condemnation. 
For the reasons I have already given it is my 
personal opinion that, because of the practical 
impossibility of combining the present medical 
curriculum with the present dental curriculum so 
as to train, in view of the present economic condi- 
tions, the dental practitioner to the best advantage, 
our obvious course is so to enlarge the scope and 
improve the character of the special dental curri- 
eulum as to adequately meet modern educational 
demands. This course should be followed until 
the time arrives, as I believe that time inevitably 
will, when there shall be brought about, by the 
evident specializing tendency in medicine to-day, 
a reorganization of the medical curriculum by 
which sufficient length of time will be devoted to 
the training of men in all of the sciences that are 
fundamental to the entire field of healing, at 
the termination of which phase of the curriculum 
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there should be granted a mark or degree educa- 
tionally equivalent. to the bachelor's degree in 
science or letters, and from the point of attainment 
of this bachelor's degree in medicine the student 
may specialize in groups of studies that will make 
him an efficient practitioner in some recognized 
special department of medicine, at the termination 
of which he will have conferred upon him his 
doctorate or licentiate, and then be licensed to 
practise only within the limits of the speciality 
for which he has been trained. Should he desire 
the right to practise an additional speciality, it 
should be required of him to prepare himself by 
further additional work in any special depart- 
ment, and then to secure a licence which will 
permit him to practise in that department, and 
so on. 

Dentistry has already within its organized curri- 
eulum practically all of the sciences fundamental 
to the healing art. If such a reorganization of 
the medical curriculum as I have referred to shall 
ultimately arrive, then dentistry will be fully 
equipped and qualified to take its place and rank 
along with the sister specialities of the healing art. 
It seems too that the tendencies in dental education 
to-day are toward such a consummation. It is a 
consummation devoutly to be wished, and when 
it shall arrive it will usher in an era when there 
will be fewer exhibitions of ignorance of medical 
matters upon the part of dental practitioners, 
and a corresponding minimizing of the ignorance 
of dental matters by medical practitioners, both 
of which types of ignorance it is becoming more 
and more evident are, at present, the fruitful 
source of untold human disease and suffering. 
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Demonstrations 


FOREWORD BY THE CHAIRMAN AND HON. SECRETARY,OF 
THE COMMITTEE 


Tur outbreak of the European War in August 1914 brought about the collapse 
of the International Dental Congress in London after its first day of activity. 
Probably no part of the work was more eagerly looked forward to than the 
Practical Clinies, and the inability of the Demonstrations Committee to see the 
suecessful accomplishment of its programme crown the arduous labours of 
preparation was a keen disappointment both to officers and members. 

A number of demonstrations were given on the first day, and these are 
reported in the following pages. 

Many other demonstrators, though unable to be present, sent drawings and 
diagrams, as well as descriptions of the work they proposed to do. "These have 
also been embodied in this report in the hope that much valuable material may 
thereby be rescued from the temporary obscurity which would otherwise 
threaten it. 

The Committee would have been glad to have had the same privilege in 
respect of all demonstrations promised, but for obvious reasons it has been 
impossible to obtain matter from a large number of demonstrators ; therefore 
only their names and the subjects they had promised to demonstrate will be 
found herein. 
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Demonstrations 


THe following Demonstrations were given on Wednesday, August 5, 1914; 


" PARTIAL DENTURES " 
Bv A. L. BOSTOCK, L.D.S. ENG., KIDDERMINSTER 


(1) VArıous designs of bar-work for upper and with lessened pressure on the gum tissues ; more 


lower partial dentures. Advantages: minimum cleanly in the mouth; available for all classes 
covering of the natural teeth and gums; greater of patients. 


Fia. 1. 


A. Removable bar-work, Tube B. Preparation of lower model for 
teeth, bar-work, 


Fig, 2. 
D. Lower bar-work. E. Upper bar-work, 
(Also shown in Fig. 3, F.) 
strength and less bulk with increased comfort; (2) Preparation of model for lower denture 


permits greater use of the force of mastication, different from that for upper denture. 
703 


704 SIXTH INTERNATIONAL DENTAL CONGRESS 


Fro 4. 


G. Method of casting two 
or more gold bands 
at the same time. 


Fra. .3. 


F. Upper bar-work, Victoria metal and 
* vulcanite. : 


Fic. 5. Prepared lower bar in wax with wire-strengthener of 
Victoria metal. 


Fra. 6. Lower bar—cast gold and;vulcanite. 
H. New method, I. Old method. 


B (3) Method of making bar-work in vulcanite, (6) Small removable bridge-work. 

platinoid, Victoria metal, or gold. Also com- 

bination of either of the metals with vulcanite. 
(4) Method of strengthening vulcanite. 
(5) Cast-gold work with tube teeth, and similar Crowned teeth are best to use for retention 


work in Victoria metal and vulcanite. bands. 


(7) Retention and methods of making *' open 
crown bands." 


THE USE OF TEETH MOUNTED IN WAX FOR TEACHING 
^ PRINCIPLES OF ANCHORAGE 


ab deol tot Leiw, © AUG AMBIDIN, L.D.S. ExG., MANCHESTER 
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DESCRIPTION OF SPECIAL APPARATUS FOR DENTAL 
STEREOSCOPIC RADIOGRAPHY 
(Kindly lent by Royal Dental Hospital) 


By CHARLES A. CLARKE, L.D.S.I., LONDON 


Tur X-ray apparatus demonstrated was designed 
by the writer especially for radiographs of the 
teeth, jaws, and head generally. The essential dif- 
ference from the usual apparatus in use.is that 
the patient sits up to be radiographed instead of 


lying down on a couch, and, as it is fixed to the 
wall and floor and stayed laterally, rigidity is 
ensured. 

It will be seen in the illustration that the 
induction coil is placed on the top and towards 


. Special Apparatus for Dental Stereoscopic Radiography 
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the back. The tube-holder for film-work slides 
backwards and forwards on the horizontal 


portion, while it can also be moved sideways 
or up and down; also the tube can be tilted 
to any required angle. The tube is placed in 
an X-ray proof-holder. For film-work the 
patient, while sitting on the four-sided seat, 
which is a fixture to the floor, rests the head 
against the stereoscopic plate-holder. This is 
found to be all that is necessary for taking film 
radiographs of the teeth, as the exposure is only 
for a second or so. 

The stereoscopic plate-holder and head-rest 
can be raised or lowered to any height and tilted 
to any desired position, this being. essential in 
taking different regions of the head. It is made 
of three-ply wood, which is quite transparent 
to the X-rays ; one side at each end is protected 
by 4-Ib. sheet-lead, leaving only a space in the 
middle the size of the plate used, which is usually 
known as “ whole plate,” ie. 81 x 61. The 
two plates are placed in the sliding holder at the 
back of the horizontal head-rest, and are pro- 
tected by the lead, while screening the patient for 
position, which having been obtained, the plates 
are moved forward to the middle of the head-rest, 
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which, as already stated, is unprotected by lead. 
When the first plate has been exposed, an 
electric button is pushed which operates electro- 
magnets on both the plate-holder and the 
stereoscopic tube-stand, automatically shifting 
the exposed plate to the protected portion and 
bringing forward the second plate for expo- 
sure. The electro-magnet in the tube-stand 
shifts the X-rays tube 6 cm., so that two radio- 
graphs are taken from two points of view, which, 
when placed in the Wheatstone stereoscope, are 
seen as a transparent solid body, thus giving 
the relative positions of the different structures. 

The advantage of this in radiography of the 
head is obvious, owing to the unavoidable over- 
lapping more or less, which must of necessity 
take place. 

It is also essential that the plates should be 
marked ** Right " and “ Left," so that they can 
be viewed in the steseoscope by the right eye and 
left eye respectively, as otherwise a tooth (say) 
would possibly appear on the contrary side. 
This is done by fixing a metal L and R in the slide 
in which the plates are put, so that each of the 
letters appears in the two radiographs, thus 
preventing the possibility of error. 


PLASTIC FILLINGS MADE FROM A NEW COMBINATION OF 
SILICA WITH OXIDE OF ZINC 


By C. M. CUNNINGHAM, L.D.S. Epın., BELFAST 


Miss X, aged 20, applied for 
treatment in June 1911. 


27 26 29 24 23 22 


CHARLES M. CUNNINGHAM, 
D.D.S. (Mic. Univ) LOS (Eois) 


' The case showed exten- 
sive caries .involving four- 
teen teeth ; deposits of tar- 
tar; and inflamed gums. 

- Six of these teeth required 
root treatment. 

The majority of these 
fillings have been in place 
for three years without re- 
making. 5 
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CAST SECTIONAL BRIDGES 
By EDWIN HOUGHTON, L.D.S.I., MANCHESTER 

Advantages of this Method: Points to be observed : 

(1) No necessity to mutilate the teeth intended (1) Impressions to be accurate. 
for abutments. (2) Models to be made of a material sufficiently 

(2) The ease of accurately fitting the bridge strong to withstand the friction and rough usage 
to the abutments. 


to which they may be subjected in the laboratory. 


~ 


Pro, 1. Special trays for taking the impressions in two halves. 


Fic. 2. The two halves of an impression. 
with sealing-wax and the model made in fusible metal (Melott's). 


These are joined and secured 


(3) The possibility of removing the bridge (3) The bridges to be so designed/as,to take ad- 
without destroying it. vantage of any irregularity in the shape or position 

(4) The economy of the patient's and operator's of the abutments, so as to get the maximum of 
time, as most of the work can be done in the support and resistance to the stress and strain they 
laboratory. 


may be subjected to when fixed in the mouth. 


+ 


FLANGE 
$ 


Fria. 4. Wax moulds ready for investment, the position 
of screws to be decided upon at this stage and holes 
made in wax mouldsand filled with graphite-points 
little smaller in diameter than intended screws. 
After the casting is made these graphite-points are 
easily removed from the gold, and it only remains 


to open out the holes to the required size and Fic. 5. Showing the completed casting lingual half on 
tap them. model also a section through that half. 


Fra. 6. Completed case on model. Porcelain facing cemented 


; Fic. 7. This is a fair sample of a case in everyday 
into bridge. This case has been in position for about practice, where this t 


ype of bridge is very 
four years. useful. e | | 
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Fic. 9. Completed bridge in position. This bridge 
should be removed periodically to ascertain con: 
dition of abutments. 


Fic. 8. Lingual half of bridge in position, showing 
keyway to assist in locking the bridge in position. 
(2) Buccal half of bridge showing boss fitting into 

:: keyway. ZK | | 


Fic. 10. Bridge from first premolar to twelve-year . Fie. 11. Wax moulds prepared for 
molar with porcelain facings. A strong pin with casting. 
lug cast on was fitted into root of premolar (14). 
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(4) This design of bridge is most suitable when 
the patient can be kept under observation, as 
in some cases it may be advisable to remove the 
bridge to ascertain the condition of the abutments. 

(5) The bridge when completed should be 


sufficiently strong to be absolutely rigid. 


Fic. 12. Showing buccai jhalf in position on model and 
method of locking on the lug fixed in premolar root. 
A, B. Lingual half 
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Graphite pencils can be obtained’ from any 
good stationer's. 

The technique in the construction of this class 
of bridge-work will be easily understood by an 
examination of the illustrations. 

The above notes and drawings will doubtless 
serve to remind those to whom I had the privi- 


Fra. 13. Model with lug andfpin in position and buccal 
half cast and finished. 


Fics. 14 and 15. Completed bridge in position. 


(6) A hard gold alloy should be used, screws 
to be made of platinum iridium, or a very hard 
gold. 

The most suitable screw-cutting appliance are 
Card's diamond screw plates with taps and 
dies to conform to the British Association 
standard. 

Morse drills to correspond with these sizes. 


lege of demonstrating at the Congress of all 
the essential points in my method of making 
sectional bridges. For the use of the drawings 
in this article I am much indebted to the pub- 
lishers (Oxford Medical Press) of ‘ The Science 
and Practice of Dental Surgery," in which a 
full description of my methods and illustrations 


of cases in practice appears. 
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RESTORATION OF CLEFTS IN THE HARD AND SOFT PALATES 
By EDGAR HOUGHTON, L.D.S. Exc. MANCHESTER 


THE apparatus consists of an ordinary upper 
denture with an artificial velum of hard vulcanite 
attached by means of a ball-and-socket joint. 
The accompanying photograph (Fig. 1) shows 
the apparatus dissected for demonstration. 
The upper denture A is of cast gold, and 
attached to its posterior palatal surface in the 


Fia: 1. 


median line is a box which forms the socket of 
the joint. 

The socket is made in two halves, one half, B, 
soldered rigidly to the denture, the other half, 
C, being fastened on to B by. a small serew, D. 

The ball E fits into the split socket and is 
safely contained when the two halves are screwed 
together. 

Attached to the ball is a loop of metal, F, to 
which is attached a hard vulcanite velum made 
thin and shaped carefully to grip what is left 
of the muscles of the soft palate. 

Fig. 2 is a transverse section of the velum 
illustrating the lateral wings shaped to grip the 
edges of the cleft, and shows the small thickness 
of vulcanite required. 

The muscles grip the velum sufficiently well 
to impart movement in various directions, but 
it is necessary to make a spring to keep the velum 
from dropping. 

This spring, which is shown at G (Fig. 1), is 
fastened on to the denture by the same screw 
which clamps the two halves of the socket together 
and the free end passes through a metal slot, a 
(Fig. 2), on the upper surface of the velum, the 
spring being adjusted to exert a small but 
continuous pressure in an upward direction. 

Constructional Details 

The ball of the joint is made first. A round 
steel ball or glass bead of suitable size is selected 
and a plaster model in two halves taken from it. 
From these a reproduction is made in casting- 
wax, a sprue wire added and a gold casting made. 
The sprue is cut off and a hole drilled to about 


the centre of the ball, then a piece of strong 
platinized wire is either fitted tightly or threaded 
into the hole and soldered into it. The wire and 
ball are smoothed and quite finished, and may 
then be used as a model in making the socket. 


Construction of the Socket 


The half of the socket which is to be soldered 
to the denture should be completed before the 
other half is commenced. 

Casting-wax is carved to the correct size and 
shape, and a model of half the ball formed by 
heating the gold ball and rotating it in the wax. 
A hole may be made at the spot where the screw 
will fit and a piece of graphite rod inserted to 
keep the hole open during the casting process. 
After casting, the hole should be threaded, the 
screw fitted, and the half-socket soldered to the 
plate and polished. It is advisable to groove 
this half of the socket from back to front, the 
other half being made to fit these grooves so 
that when the two halves are screwed together 
the top will not rotate. 

The wax pattern for the top half-socket is 
made with the ball and the screw in position in 
the lower half; the screw must then be taken 
out again to enable the wax pattern to be with- 
drawn. The hole left by the screw in the wax 
should be filled with graphite as before explained. 

The socket will probably require a little 
careful finishing in order that the ball may have 
perfectly free movement and at the same time 
have no excessive slackness. 


Construction of the Velum 


Fra. 2. 


position, a piece of metal being attached tem- 
porarily to the latter to act as a tray for the 
plaster. On the model taken from the impres- 
sion, wax is moulded to the approximate shape 
required for the finished velum (Fig. 2). 

A loop of wire is soldered on to the wire which 
has already been soldered to the ball to form a 
catch for the wax and afterwards for the vulcanite. 

The wax mould is then tried in the mouth 
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and fitted as carefully as possible to the soft 
parts with which it comes in contact. 

The ball and wax pattern are now separated 
from the denture and a vulcanite reproduction 
made in the usual way. Black rubber will be 

found to give the best results, as it is strong and 
at the same time very light.  . 

The spring Fjis made of No. 2 thickness of 
platinized gold,*and a gold loop is attached to 
the upper surface of the velum for the free end 
of the spring to slide through. 


Adoantages 


(1) A very correct restoration of function 
attained ‚through the universal movement pro- 
vided by the ball-and-socket type of joint. 
` This point'is important because in these cases 
the loss of tissue is not symmetrical and there 


is therefore ja greater muscular movement on 
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one side of the cleft than the other, which would 
not be compensated for if the cleft was closed 
by a velum attached to a plain hinge. 

For example, in the case of the latter type of 
joint there would be an air leak on the side 
where muscular contraction was greatest. 

(2) The ability to use a hard vulcanite which 
may be made very thin and light. In addition, 
the extra cleanliness obtained by using a hard 
rubber velum compared with one of soft rubber 
is considerable and of very great importance. 

(8) Comparative simplicity in making. 

Although there is some trouble in making the 
joint, a little experience will smooth away most 
of the difficulties, whilst against this must be 
put the added simplicity of making a hard 
vuleanite velum as opposed to the tedious 
processes involved in making one of soft vul- 
canized rubber. 


` CAST CROWNS AND REMOVABLE DIVERGENT POSTS 


By L. A. B. KING, L.D.S. Enc., KETTERING 


THE®tooth is ground down to gum-level and 
roots reamed to take posts. Impression-wax is 


now pressed on to the root.and roughly trimmed 


Fro. 2. 

Wax impression with sprue 

and graphite pin in position 
ready for investment. 


SC 


One fixed pin and two loose 
pins. 


Wax impression with sprue 
and graphite in position. 


Fro, 3. ` Pro, 4. 
Gold casting with loose 
gold pin. 


Fic. 7. 


Casting and loose pins in 
position and porcelain tube 
tooth as crown. 


Casting in gold, show- 
ing two loose pins in 
position. 


Fia. 8. > sa 


iiare ud N a 


WT 
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up. The posts are then warmed, pushed through 
the wax into the roots, rotated once or twice, 
and then removed. A sprue is inserted into the 
wax, which is taken from the root, and small 
pieces of graphite or lead-pencil are inserted 
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into the holes for the posts. The whole is now 
invested and a casting made which can be tried 
in, and a bite being taken, the crown may be 
finished with a porcelain tube tooth or metal 
top. 


A GOLD-BACKED PORCELAIN INLAY FOR DIFFICULT 
INTERSTITIAL CAVITIES IN FRONT TEETH 


By H W. NORMAN, L.D.S. Exc. MANCHESTER 


THE difficulty of obtaining and removing a 
matrix from a large interstitial cavity must often 
deter men from making the attempt. Again a 
large and long matrix will sometimes contract 
during the fusing, producing an ill- -fitting , in- 
lay. 

The weakness of an interstitial inlay is the 
impossibility of using undercuts, and conse- 
quently there is the liability of its being dislodged 
by the bite; if, however, a gold filling be first 
inserted with thoroughly good holdfasts the 
anterior part can then be drilled out for the 
reception of the porcelain. "The result is a strong 
filling resistant to the bite and a porcelain inlay 
which is reduced to a simple and easy form. 


Gold-backed porcelain inlay. 


SKULL- CAP RETRACTOR F OR SUPERIOR PROTRUSION 
|J Bv H. W. NORMAN, L.D.S. ENG., MANCHESTER 


(Tuis method is a modification of mx. and 
differs from his in that no apparatus at all is 
worn in the mouth. 


Advantages of the Method : 


(1) No fixed apparatus in the mouth.: 
(2) No apparatus of any kind is worn during 
the day. 


(3) The pressure is of a very gentle, stimulating 
nature. 

(4) The pull is upwards and Bose thus 
avoiding elongation of the teeth. 

(5) Very E 

(6). After completion the same apparatus in 
évery particular is worn as retainer. 

(7) Work in the surgery is reduced to pinning 
.the parts of the skull-cap together ready for the 
patient to sew properly. 

(8) The teeth are not aah 


Disadvantages : 


(1) It is slow, taking anything from six months 
to a year for completion. 


| STUD. 


RING. 


Fic. 1. 
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(2) There are types of children and parents 
for whom this apparatus is not suitable. There 
is hardly another method in which the co-opera- 
tion of the parentis more needed. Until the child 
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The ** mouthpiece " is of 1-in. brass wire. 

The “ arch ” for teeth is of No. 12 thickness 
brass plate. 

The ‘‘ ear-flaps " are of thin German silver. 


TG, 02; 


gets used to it sleep is a little interfered with ; it 
is therefore a good plan to gradually aecustom 
the patient to it, an hour the first night or two. 

The intermittent character of the pull on the 
teeth (none during the daytime) is no disad- 
vantage; the natural forces that act upon the 
teeth are themselves intermittent. 

The “ skull-cap ” is made of stiff black ladies’ 
belting. 


Fro, 3. 


The “studs” are copper rivets which are 
readily obtainable at an ironmonger’s. 

The studs and forward rings are soldered to 
the flap. 

The arch in which the teeth lie must be a 
broad typical one in order to mould the teeth 
into position as they are pulled slowly in; it 
should on no account be made to fit the 
model. 


RESTORATION OF OCCLUSAL SURFACES OF BICUSPIDS 
AND MOLARS 


By R. OTTOLENGUI, M.D.S., D.D.S., New York, U.S.A. 


Tue filling of teeth in the past has been aimed 
chiefly at the preservation of the teeth by the 
prevention of a recurrence of caries. Dr. Otto- 
lengui made an appeal for the broadening of 
this purpose and endeavoured to demonstrate 
that both dental arches should be carefully 


studied, all faulty fillings removed and the same 
replaced with inlays or fillings which accurately 
restore the occlusal surfaces of molars and 
bicuspids, in order to supply the highest masti- 
catory efficiency. 

See Section III (p. 233). 
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PORCELAIN CROWNS 
By R, STANWAY PARRIS, L.D.S. Exc., BISHOP’S STORTFORD 
1, LENNOX CROWNS (Fic. 1) A special bur (a modified Humby's root- 


THIS crown, introduced by the late Mr. Lennox  roughener) is used to cut the crucificial fissures 
of Cambridge, is by far the strongest crown and to take the old pattern Robbins posts. 


Rounding the apical third of the post with a 
file is advantageous, 


ue n 4. ROBBINS CROWNS WITH FIXED 
POSTS (Fra. 4) 


Fra, 1. 
has the strongest post. Ash’s, Dowel’s, Davis's, ^ d À di 
and S. S. White’s are similar. Posts are made of 


No. 5 D.A. Wire or No. 5 16 c. gold wire, Fro. 4. 
2. ROBBINS DETACHED POST CROWNS These posts are made of “ New Departure " 
(Fra, 2) metal heavily cased with platinum and baked in. 


5. ROBBINS FIRST BICUSPID CROWN 
(Fia. 5) 


Fig. 5. 


Two platinum posts baked in. 
Articulating paper dises for use with this and 


similar crowns, 
The before-mentioned bur is useful for roughen- 


ing canals; it must not be used for reaming as 
Fia. 2, it is liable to break. 
3. PREPARING THE ROOT FOR 
ROBBINS CROWNS (Fic. 3) 


6 AND 7. DAVIS CROWNS (Fic. 6) 


For centrals and canines the Lennox post made 


of No. 5 D.A. wire gives greater strength than 
the Davis post. 


8. Posts for various crowns should be 
barbed with a knife; filing notches is not Te. 
Fic. 3. commended, 
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9. LEON WILLIAMS MOLAR CROWNS 12. GOLD CAST BASE FOR PARRIS OR 
(Fic. 7) SIMILAR PORCELAIN CROWN (Fic. 8) 


Fic. 8. 


13. LARGE GOLD INLAY USING THE STUD 
ATTACHMENT OF THE PARRIS CROWN 
TO RETAIN IT (Fic. 9) 


Roots showing several methods of posting. 


10. LEON WILLIAMS MOLAR CROWNS 
A gold inlay can be used instead of amalgam 
in order to close the crown cavity. 


11. The Demonstrator exhibited a porcelain 
molar crown that lasted over ten years, when 
the root failed. 


ty CES 
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14. PARRIS TRAYS (Fic. 10) 16 and 17. PARRIS'S LOWER MOLAR 
Articulator and method of taking impression CROWNS (Fic. 12) 

and bite together, and casting models and mount- _ 

ing on the articulator with one mix of plaster. 


LM 
Suitable for crowns and small bridges. 


om 


15. AMERICAN PORCELAIN MOLAR 
CROWNS (Fic. 11) 


1 3 Fro 12. 


Used with a gold collar. These can be carved No posts. These crowns are held firmly by 
up from old big pin-teeth (see 1 and 3). the double-headed stud. 


INTRA-ALVEOLAR INJECTION ANJESTHESIA IN CONSERVATIVE 
OPERATIONS 


By A. H. PARROTT, L.D.S. Exc., B.D.S. Bra. BIRMINGHAM 


Objective of Demonstration : : approximately) prepared by  dissolving two 

To obtain anæsthesia of apical nerves suffi- 
ciently prompt and enduring to allow of painless 
operation upon sensitive dentine or pulps in 


| 
i Y 
H ` 
$ ` ; 
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Fro 2. Intra-alveolar injection. 


Fic. 1. Septal injection. (a) Mobile soft tissues. (b) Margin of immobile gum. 


(a) Mobile soft tissues. (b) Alveolar septum. (c) Drill perforation. (d) Heavy needle for deep in- 
(c) Sharp needle driven into cancellous bone. jection into cancellous bone. (e) Alveolar margin. 
(f) Sharp needlefor preliminary injection into gum only. 
cases when, owing to density of alveolus or length Á i 
of roots, simple submucous may be slow,uncertain, dental (E) tablets in 30 M normal saline 


or totally inefficient. solution. 
Drugs used : Appliances : Vë 
Solution of novocain-suprarenin (2 per cent. Syringes (Sykes Ratchet D.M.C.) giving 


2 7 
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guarded injection. Each movement of ratchet 
injects one minim. 
Ordinary sharp Imperial or Schimmel needles 


for preliminary injection. 


©) zeegt 


Fro. 3. ‚Intra-alveolar injection (maxilla). 


(a) Immobile gum. (b) Compact surface bone. (c) Can- 
cellous bone. (d) Margin of mobile and immobile soft 
tissues. (e) Buccal sulcus. (f) Palate. (1) Prelimi- 
nary injection: sharp needle into interdental papilla. 
(2) Deep injection: heavy needle fitting into dulled 
perforation. 


Heavy needle (iridio-platinum) f unsharpened 
with bevelled point,Ffor intra-alveolar injection. 


Meo 


Fic. 4. 


Intra-alveolar injection (mandible). 


(a) Immobile gum. (b) Compact bone. (c) Cancellous 
bone... (d) Margin of mobile and immobile soft tissues. 
(e) Buecal suleus. (f) Tongue. (1) Preliminary injec- 
tion: sharp needle into interdental papilla. (2) Deep 
injection : heavy needle into drilled perforation. 


Small sterile burr (round or bud) corresponding 
in size to point of heavy needle. 


Modus operandi : 
(1) A preliminary injection (3 to 5 M) is 
made with fine needle into interdental gingival 
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papilla adjoining tooth to be anesthetized, on 
labial or buceal aspect. 

(2) Fine needle is changed for heavier needle, 
and a small burr as above is mounted in hand- 


D p ss 
“a 
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bo 


Fia. 5. 


Intra-alveolar injection. 


Sites for (injection) : 
(1) Preliminary injection. (2) Deep injection. 


piece and the head dipped in pure carbolie, 
exeess being removed. i 

(3) With this burr a perforation is made 
through the soft tissues and outer layer of 


Instrumentarium. 


Fic. 6. 


Sykes’ syringe and accessories. 


compaet bone of alveolar septum, midway 
between roots and as near level of apices as 
avoidance of mobile soft tissues will permit. 
The yielding touch of cancellous bone is readily 
distinguished, and burr withdrawn. 

(4) Heavy needle is inserted into orifice in 
bone with slight pressure, and a further injection 
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made directly into cancellous bone. Dosage will 
vary according to duration and extent of anæs- 
thesia desired and area to be covered by diffusion. 
For two approximate teeth 5 to 10 M usually 
suffices. 


Points to avoid : 
(1) Sepsis. 
(2) Needless laceration of soft tissue by burr. 
(3) Injury to peridental membranes. 
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(4) Leakage via syringe or gum. 

(5) Too rapid injection. 

Upon completion of injection, burring or 
exeavating may usually be commenced at once 
without pain ; if not, the anæsthesia will deepen 
in two or three minutes, and once efficiently 
obtained will endure long enough to permit of 
painless preparation of two or more cavities or 
removal of pulps, as case may demand. 

See also Section VIII (p. 561.) 


CORRECTION OF A CASE OF PROGNATHISM BY THE 
RETRACTION OF THE MANDIBLE AND LOWER TEETH 


By H. W. SUTCLIFFE, L.D.S.I., BRADFORD 


In this case of marked prognathism— Miss N., 
aged 13 years—the lower incisors closed in front 


plaster of paris, with a gutta-percha cup. An 
apparatus was made somewhat after the lines 


Fra. 1. 


Fro 3 


Fig. 


of the upper ones, considerably overlapping 
them. On November 15, 1910, impressions 
were taken and models and bite cast. 

An impression of the chin was also taken in 


Fic. 4. 


described by Dr. Victor Hugo Jackson in his 
work on “ Orthodontia and Orthop:edia of the 


Face." i 
It consisted of a double eross-bar with eentre- 
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piece hinged to a swaged chin-cap (to which was to the chin, teeth, and head. This was done 
fitted an adjustable spring crib to act on the daily, the patient wearing it at night and a 
lower teeth) and supported by a cranial net. portion of the daytime. 


Fig. 5. Fic. 6. Apparatus. 


Fics. 7 and 8. Showing method of wearing apparatus. 


On October 4, 1911, a retaining bar- was fixed The case was completed on March 7, 1912, 
to the teeth in the upper arch, and on the same as shown by the models taken at the latter 
day the above combined apparatus was adjusted date. 


We 
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ANTI-VIBRATION SWAGING BLOCK 
By H. W. SUTCLIFFE, L.D.S.I., BRADFORD 


THIS invention was designed to overcome the 
vibration caused by heavy hammering in striking 
up thick metal plates between zine and lead 
castings, and other heavy work of this description 
in the dental workshop. 

It consists of a heavy cast-iron block, smooth 
faced, anchored into a wooden block by means of 
cast-iron lugs on four rubber cushions. The 
wood block is mounted on two sensitive elliptical 
springs, resting on a strong beech frame. 

The weight of the casting is so accurately 
gauged in relation to the springs that it perfectly 
resists the blow, the springs, etc., counteracting 
the sudden impact of the force. 

For workshops above the ground floor, and 
where it is desired that noise and vibration shall 
be reduced to a minimum, this invention fills 
a long-felt want. 


ANGLE NERVE-CANAL HOLDERS 


1 
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Fia 2 


BRIDGE-WORK 
By W. A. CLEMENTS, L.D.S. Enc., MANCHESTER 


Fia. 1. 


THE methods of constructing different types of 
abutments for bridge-work, including split pin 
and tube telescopic crown and several original 
types. 

Models and specimens showing different types 
of bridges. 


The wire used for making the split pins is 
heavily platinized gold. The tubes are made of 
an alloy of platinum and iridium, viz. platinum 
90 per cent., iridium 10 per cent. All posts used 
in root-canals are made from platinum 75 per 
cent., iridium 25 per cent. ! 
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AN OCCLUSAL PLANE GUIDE 
By JOHN P. CRICHTON, L.D.S. EDIN., PERTH 


Tuis demonstration shows the occlusal plane 
would appear to give more satisfactory results 
in the recognized masticating movements when, 


instead of being flat, it is curved in certain 
directions. Observation shows that the occlusal 
surfaces of the teeth in the lower jaw conform to 
a curve, and that the upper teeth, except the six 
front teeth, conform to a like curve, but whereas 
the occlusal surfaces of the lower teeth, taken 
as a whole, form a concavity, the upper molars 
and premolars, taken as a whole, represent a 
convexity, and are fitted and articulated to the 
lower teeth. The lower teeth are fitted to the 
model, the occlusal surfaces adapted to conform 


to the convex surface of the guide. "This guide 
is pivoted to the articulator in the position 
corresponding to the condyles of the lower jaw 


Fic. 2. 


and consequently it is adjustable for opening or 
closing the bite and for fitting longer or shorter 
teeth. It can be constructed to fit any articu- 
lator with any form of hinge joint, whether the 
hinge joint represents the temporo-mandibular 
joint or not. Fig. 1 shows guide A pivoted to 
articulator at B and moving in directions shown 
by arrows. In Fig. 2 the frame or carrier C 
(shown in heavy lines) is equally applicable in 
the same manner as the occlusal plane guide 
to any articulator. Models fixed to the articu- 
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lator bearing similar relations to the human 


Figs 9. 


subject will naturally give better results in 
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occlusion of teeth than if placed on the articulator 
in a casual manner. This frame enables the 
dentist to obtain these relations, and to check 
them if necessary, before fixing models to articu- 
lator with plaster. Assuming the occlusal plane 
to be flat these relations are: (1) the occlusal 
plane is 1$ in. to 14 in. below the level of the 
condyles ; (2) the mesio-incisal edge of lower 
incisors approximately 4 in. from the condyles 
(Bonwills’ Triangle). 

Fig. 3. This shows lower trial plates showing 
(a) the occlusal plane usually adopted, (b) a 
more correct form, (c) something to be avoided. 


THE * LINARES ” SYSTEM OF SUCTION CHAMBERS 
By MIGUEL LINARES, BARCELONA, SPAIN 


THE mechanism invented by the demonstrator can 
be applied both to superior and to inferior appa- 
ratus. The description, for greater clearness, 
refers only to the upper. 

The whole mechanism is reduced to one metallic 
molar, which acts like the body of a pneumatic 
pump. 

Parts that make up the Molar Pump. This 


molar is composed of a metallic crown, A, 
perfectly cylindrical and of suitable height for 
each particular case. Another ring, the outside 
diameter of which is exactly equal to the inside 
diameter of the first one, is intended to slide 
telescopically inside it. 

This second ring is closed by means of a lid 
which constitutes the triturating face of the 
molar, exactly similar to the tops of the usual 
gold crown, but with a slight circular edging 
at its union with the ring, which serves the 
purpose of limiting its movement of penetration 
jn the outside ring. 


This capsule, D, has soldered in the centre of 
the lid in its interior, and forming the axis of 
the ring, two small plates somewhere about one 
millimetre in width by four-tenths of a millimetre 
in thickness and of a length which depends on 
the total height of the pump-body. 

This axis with a rectangular base is surrounded 
in its whole length by a spiral spring of a size 
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and strength appropriate to the function it has 
to discharge. i 

Finally, the mechanism is completed by a little 
plate which is about one or one and a half milli- 
metres larger than the diameter of the outer 
ring, with its ends in the shape of a kite-tail, 
or other form to enable it to grip, and in its 
centre it has an opening through which pass the 
free ends of the two plates which form the axis 
above described. 


Assembling of the Parts. The capsule D, with 


its axis and spiral spring, penetrates telescopi- . 


cally into the outer ring, C. On this ring is 


In TT A io 


DEMONSTRATIONS 


superposed the small plate as shown in Fig. C. 
The end of the axis formed by the two small 
plates soldered to the interior face of the lid 
of the capsule B is made to traverse perpendicu- 
larly through the central opening of this plate, 
the effect of which is that the spring contracts 
slightly: and the ends of these plates forming 
the axis double over the former, and by this 
means the movement of retrocession of the axis 
is limited, and consequently also that of the 
capsule, which acts as the piston of the pump- 
body. 

In this manner a mechanism is formed which 
by the hermetic sliding of its interior capsule 
in the outer ring produces a vacuum in the 
corresponding chamber forming part of the 
prosthetic apparatus. The extent of this sliding 
or stroke of the piston is controlled by doubling 
over a greater or smaller portion of the ends of 
the small plates which constitute the axis (or 
spindle) of the capsule-piston. 

Position of the Molar Pump in the Prosthetic 
Apparatus. The demonstrator places it in the 
position which is usually occupied by the first 
molar, and one on each side (see Fig. 2), so that 
the suction is double. . 

A model of the mouth is taken in the usual 
manner, and instead of the ordinary suction- 
chamber, two plates of lead of elliptical form 
are fixed in the regions of the alveolar ridge, 
corresponding to the position of the first molars, 
with the major axis in an antero-posterior 
direction, so as to obtain, after all the required 
operations have been carried out, two vacuum 
chambers—in the centre of which will be fixed 
the molar pumps (Fig. 3). 

The placing of these is carried out almost as 
if they were ordinary molars, but with the 
precaution that the ends of the plate, which 
checks the motion of retrocession of the axis of 
the interior capsules at the end of its stroke 
(these ends being provided with grips), should 
be included in the thickness of the rubber or 
material which is used in the construction of 
the apparatus. The outer ring will likewise be 
included in the rubber, although independently 
of the interior parts. 

It will easily be understood that as the object 
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of this mechanism is to rarefy the air which, 
when the apparatus is adapted to the alveolar 
edge, remains in the suction chambers, and as 
this rarefaction is effected by the piston-strokes 
of the molar pump during mastication, the tritu- 
rating face of the interior capsule which forms 


the piston must be placed in contact with its 
opponent on the other row of teeth before the 
other parts of the set of teeth, so that during 
occlusion the piston may be at the upper end 
of its stroke, returning by the action of the spiral 
spring and consequently forming a vacuum when 
the two mandibular arches are separated from 
one another. 

Advantages of Mr. Linares’ Molar Pump. 
(1) Supersession of the palate with all the favour- 
able consequences which this carries with it. 

(2) Disappearance of the grave disadvantage 
that the ordinary suction chamber gets filled 
with palatine mucus, rendering. it impossible to 
evacuate the chamber, and consequently render- 
ing the retention of the apparatus likewise 
impossible. This cannot occur here, because 
even in the case of prolapsus of the mucus what 
would be filled would be the two elliptical 
excavations, but never the body of the pump, 
because the small superior plate so many times 
mentioned prevents this. 

(3) Constant renewal of the vacuum of the 
chambers by the simple act of occluding the 
dental arches. 
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The following Demonstrations were not given, but the Demonstrators sent the following 


résumés and illustrations : 


THE MASTER FLASK IN VULCANITE WORK 
By GEORGE BRUNTON, Leeps 


Description : 


Really two flasks, a two-part and a three-part, 
and a press, all in one. 


Principles on which it acts : 

(1) Self-closing. 

(2) Pressure of spring acts when rubber is 
most plastic. 

(3) Pressure is constant during vulcanization 
and cooling of flash. 

In the ordinary flask, pressure up to 500 Ib. 
may be applied by means of the flask press 
before the rubber is soft with the possibility of 


in the softest condition, i.e. while inside the 
vuleanizer, but they are primarily cut to reduce 
pressure while the flask is in the press; yet this 
cutting of * gates " does not reduce the possible 
pressure of 500 lb. very much. 

This flask may be used for every kind of work, 
including repairs. 

There are two methods of using the flask. 
The two-part method is suitable for a large range 
of work and is so called because the flask is only 
separated into two parts. 

The three-part method of using the flask enables 
the user to pack the rubber and deal with the 


accidents happening, such as fractured models, 
altered position of individual teeth, raised bites, 
and, most important of all, lack of control and 
consequent shrinkage of the rubber on cooling. 

The pressure of the spring of the master flask 
may be adjusted from 101b. up to 100 Ib., one- 
fifth of that applied by the ordinary flask. 

No “ gates" are cut, but a groove is made 
around the margin of the case to receive surplus 
rubber, so that when closed by the spring no 
more rubber can escape because the pressure 
comes on the plaster surfaces and the rubber. 

The metal edges of the flask being kept apart, 
pressure is thus constant on the contents until 
cold. 

The reason why *' gates" are contraindicated 
is that they allow rubber to flow out while it is 


case from two different aspects, which is not 
possible otherwise. 

The peculiar liability to warping and shrinkage 
when cases are vulcanized a second or third 
time is overcome or prevented by the perfect 
control of the master flask. 

The two-part method is designed for cases 
which have the anterior porcelain teeth fitted 
on the plaster model, and for cases which have 
the labial portions restored by packing the rubber 
on the model before flasking. The parts A and 
C are fixed together with the binding screws, H. 
The model, with the case waxed down at the 
edges, is trimmed so that it will go to place in 
the flask, with the incisal edges of the teeth 
under the flange of the flask and one-quarter of 
an inch below it. The plaster should be mixed 


b 


DEMONSTRATIONS 727 


thick with water at 100 F., and the flask should medium. (A good parting liquid may be prepared 
be warmed in water to the same temperature. by mixing liquid silex and boiling water in equal 
This prevents contraction of the wax and an parts, and when cold apply with a brush.) Before 
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alteration of the fit of the case. The plaster running the plaster for part D, a piece of thick 
must be trimmed so that part D goes on, and no cardboard is placed in the slot S of part C, which 
undercuts are to be left to prevent separation. receives the nose, N, of part D. This must be 
The smooth surface is coated with a parting done every time a case is flasked, because it 
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prevents the edges of D from coming in contact 
with C. 'The cardboard must be removed before 
packing, thus causing all the pressure of the 
spring, E, to come on the rubber and the plaster 
during vulcanizing and cooling. 

When the plaster is hard, place the flask in 
hot water before separating. The binding screws 
must not be removed in the two-part method. 
When the flask is opened, the wax may be 
washed out with a stream of boiling water in 
which a lump of washing soda has been dissolved. 
A smooth surface may be produced by coating 
the model with undiluted liquid silex ; and a 
polishing plate may be produced by rubbing a 
sheet of tin-foil over the surface of the plaster 
of part D. To provide for the overflow of the 
superfluous rubber while the spring is closing 
the flask in the vulcanizer, a groove must be 
cut in the plaster on part D, all round near the 
margins of the case, using a halfirousd tool, but 
no gates for the escape of rubber from the flask 
are to be made, When the flask is closed by the 
spring, E, in the process of vulcanization, the 
rubber is locked in by the surfaces of the plaster 
investment being in firm contact, and the pressure 
is constant on the case until it is cold. 

The trident-holder, I, is a convenience in pack- 
ing, and is stuck into a hole in the bench, allow- 
ing the small Bunsen burner to keep the flask 
warm. 

The three-part method is designed for gum 
block work, or any case which requires the teeth 
to be separated from the model. The procedure 
is as follows: Part A is warmed and placed on 
the bench, with the short limb of the guide, B, 
adjusted to indicate the position which the 
incisors will occupy when part C is placed in 
position. The short limb of B is placed outside 
the flask, i.e. the flask rests on it upon the bench ; 
the longer limb projects into the flask and 
terminates just below the slot, S. 

The case on the model is embedded in plaster, 
the guide removed, and the plaster trimmed 
away to allow parts A and C to come together. 
The parting medium having been applied, part C 


SIXTH INTERNATIONAL DENTAL CONGRESS 


is placed in position and the binding screws, H, 
driven home; the second portion of plaster is 
run in with care to prevent air-bubbles forming. 
This second portion of plaster is trimmed to 
allow part D to go home. The parting medium 
is applied, the small piece of cardboard placed 
in the slot, S, and plaster is run into the third 
part, D. When the plaster is hard the binding 
screws, H, are removed before placing the flask 
in hot water to separate the several parts. Gum 
blocks should be luted with pink calxine (a 
cement supplied for temporary fillings), mixed 
thin and run into the joints both before flasking 
and after the wax is removed. If this is carefully 
done no rubber will be able to find its way into and 
to discolour the joints. The necessary packing 
of rubber into part A and the contiguous portion 
of part C having been done, the guide-pins, G, 
wil enable these parts to come together accu- 
rately ; then the binding screws, H, are driven 
home, and, the guide-pins being removed, the 
remainder of the packing may be done as in 
the two-part method. When the packing is 
completed and the yoke, F, in place, the spring, E, 
is passed over the yoke and the point of the 
screw inserted in the hole of part D ; the screw 
is then turned until the cross-bar is within about 
half an inch of the screw-head (see Fig. 1). 

In some lower cases the molars lean lingually, 
and the part D would be prevented from relieving. 
It is better to flask such cases upside down. 

Repair cases should all be done in the ** Master 
Flask,” because vuleanite work, when it is vul- 
canized a second time in an ordinary flask, nearly 
always warps and produces a misfit. 

As all rubber is porous on the surface it is 
advisable to clean the parts with a sharp tool 
where new rubber is to be placed on a repair. 
The surface, after cleaning, must not be touched 
with the fingers. The new rubber can be spread 
over the cleaned surfaces with a hot packing tool. 

After use the flask, the steel spring, and the 
inside of the vulcanizer should be well serubbed ; 
the spring should be dried and a very thin coat 
of vaseline applied to prevent rusting. 


BICUSPID PORCELAIN JACKET CROWNS 
By W. A. CAPON, D.D.S. PENN., PHILADELPHIA, U.S.A. 


THE porcelain-jacket crown is made of platinum 
and a porcelain veneer without the use of a 
pin in the root-canal. There are two kinds, 
differing little in construction, but each having 
its particular place. The first can be used 
whether a long or short bite, the space narrow 
or wide, upper or lower denture. The prepara- 


tion of the crown is very similar to a gold cap, 
with the exception that the buccal surface must 
be ground to allow for the veneer. The circum- 
ference is taken with wire and cut from platinum 
plate, gauge 32, allowing for a lap-joint that is 
always used in this crown. Solder the joint 
with a small quantity of pure gold or platinum, 
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then cut the edge to comply with the gum 
margin and fit on roots, placing the joint of 
platinuin on the lingual side. If found to be 
a little large, compress the edges with bent-nose 
pliers, but in any case the fitting must be corrected 
before adding porcelain. The band is now marked 
to be eut almost even with the tooth-crown, or 
at least close enough to be free of the opposing 
tooth. Solder a piece of iridio-platinum to the 
inner half of band, leaving the front half free. 
Cut and trim the surface till it resembles an 
ordinary cap with half-soldered top. Now grind 
the face of cap intended for the reception of 
the veneer, then take contouring pliers and press 
into the front half of the cap, and you have an 
excellently formed cusp, and will leave the 
skeleton of metal, which is now ready to be 
fitted. With a coarse-pointed instrument press 
and indentate the ground thin front, making it 
elose to the tooth and a better surface for porce- 
lain. Now choose a veneer of proper shade and 
approximate size and grind till it fairly fits the 
space intended for it. Mix porcelain and pack 
into every little space, and press veneer into 
position, and then draw the whole crown carefully, 
and after the proper precautions fuse in a small 
furnace. Try it on the tooth again, and if the 
veneer is too full or too long, grind and polish 
with sandpaper and trust to second baking for 
renewal of gloss—of course, adding more body 
where necessary, the sides being the most likely 
place to require it. After the final baking, 
the metal part is polished, and the crown is 
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finished and ready for setting. It is hollow 
like a gold cap, has clean, hard metal on the 
grinding surface and a porcelain front, to give it 
a natural appearance. It can be used over a 
living tooth, is easy of access in case of treat- 
ment, and readily remade if broken. It is one 
of the only ways to crown those very short 
teeth with a correspondingly short bite so 
often encountered and  bothersome to the 
operator. 

There is another crown, very similar in con- 
struction, that I find especially adapted to a 
built-up root or badly broken tooth where there 
is a fair length of bite. The measurement is 
taken in the same way, and procedure the same 
in making and fitting the band. As porcelain 
is used for the grinding surface, no metal is to 
be soldered on that surface. After the band is 
fitted the face is ground to allow for the veneer. 
Then, while in place, platinum-foil is tucked over 
the end of the root or portion of tooth to be 
crowned, and porcelain body is packed over the 
whole surface even with edges of band. The 
veneer is put into position, and the whole crown 
is drawn and placed in the furnace ready for 
fusing. After first baking, it is placed on the 
root and the bite noted, then finished by making 
cusps of porcelain and fusing the second time. 
It is optional whether the platinum-foil be 
removed or left. Its only purpose was to form 
a matrix for the porcelain. 

The fronts of these crowns may be carved 
instead of using veneers. 


TECHNIQUE OF INTRA- AND EXTRA-ORAL INJECTION OF THE 
MANDIBULAR NERVES IN LOCAL ANZESTHESIA 


By A. CIESZYNSKI, Dn. 


(1) INTRA-ORAL mandibular anzsthesia of the 
mandibular nerve according to Braün-Cieszynski. 
(2) Mandibular intra-oral anæsthesia of the 
mandibular nerve according to Türkheim-Cies- 
zynski. 
(3) Extra-oral mandibular anæsthesia accord- 
ing to Cieszynski. 


Anatomy : 

Laterally and behind the horizontal section 
(Fig. 1) made 1 em. above the level of the teeth 
of the lower jaw, there is the ** ramus ascendens 
mandibule," the lateral edge of which (a) one 
can touch in the mouth of the patient. The 
interior medial edge of the ‘‘ ramus ascendens ”’ 
(b) is in the projection of the buccal surface of 
the lower molars. It is here that the “ nervus 
lingualis ” is found which innervates the lingual 
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mucous membrane of the ‘ processus alveolaris ” 
and the anterior portion of the tongue. 

Between the jaw and the ‘ musc. ptery- 
goideus" we can reach 2 cm. behind these 
latter, above the lingula, quite close to the 
. ** foramen mandibulare," from which the lower 
nervus alveolaris (mandibularis) comes. 


Technique of the Injection by the First Method : 

During the injection in the foramen mandi- 
bulare (right) the operator places himself in 
front of the patient; during the injection into 
the left foramen mandibulare he places himself 
behind the patient (who is made to sit fairly 
low) and looks into his mouth from above. 


First Method : 

For the typical injection, during which the 
patient holds his mouth very wide open, a 
syringe in the form of a bayonet is used, capable 
of holding two c.cm., with a cannula 32 mm. 
long having a slightly obtuse end. 

The universal ball-and-socket joint of the 
bayonet should be turned towards the tongue. 
The syringe with the handle, the bayonet and 
the cannula should be held during the whole 
period of the injection on one plane, 1 cm. above 
the level of the lower molars and parallel to them, 
i.e. one must not turn the syringe around its axis 
during the injection because in doing so one would 
deviate from the required direction. With the 
first finger of the left hand one holds the soft 
parts of the outside lateral edge of the ramus 
ascendens (Fig. 2). "This function, which must 
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be carried out by the left hand, is not less impor- 
tant than that of the right hand, viz. to manage 
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the syringe. A relaxation of tension on the 
soft parts leads to these latter placing themselves 
medially in a thick layer, which does.not permit 
one to estimate the depth of the injection. When 
the injection is completed, 5 mm. of the cannula 
must remain visible, it being taken for granted 
that the soft parts are stretched and the jaw 
normally developed. 

The use of a shorter cannula is not to be 
recommended, because of the danger that it 
may break. Broken cannulæ are very difficult 
to remove, and may be the cause of prolonged 
pain. Longer cannulæ than 32 mm. cannot 
be recommended because it is more difficult to 
make certain as to the depth of the injection. 
The cannulz ought to be made in such a manner 
that they would never break in their length, 
but only at their commencement. "This is why 
I only use * Record" cannulæ of steel of a 
thickness of 0-68 mm. and with a slightly obtuse 
end, in order to be able to feel the bone without 
the cannula hooking on to it. 


Three phases of the injection : 

(1) The puncture (or incision). 

(2) The injection in the nervus lingualis. 

(3) The injection in the nervus mandibularis. 


(1) The puncture is made parallel to the 
external edge and 1 em. above the level of the 
lower molars. The cannula encounters the 
resistance of the bone against which it bears. 
If it is otherwise the cannula has been guided too 
medially. We thus meet the so-called trigomen 
retromolare (Braun) of the ramus ascendens. 
One must very distinctly feel the contact with 
the bone. We empty here two to three drops 
of the anæsthetic. Then we guide the cannula 
medially until it loses contact with the bone 
and buries itself in the soft parts. | 

(2) We have passed the internal edge of the 
ramus ascendens, and we find ourselves within 
reach of the nervus lingualis, which is between it 
and the musc. pterygoideus internus. We there- 
fore guide the syringe a little towards the centre 
line until we have reached the second position 
and discharge one-third of a cubic centimetre of 
the anæsthetic into the nervus lingualis. 

(3) In the second position we therefore guide 
the cannula farther until only half a centimetre 
of it is visible. (The soft parts must be stretched 
by the index (first) finger of the left hand.) 
The cannula glides between the bone and the 
muse. pterygoideus and sinks deeper into the 
soft parts. One must endeavour not to lose 
eontact with the bone too soon; but one does 
not always succeed in this. When one only 
sees half a centimetre of the cannula projecting. 
the syringe is placed in the third position (cf. 
Fig. 1) The axis of the syringe crosses the 
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mean line of the cranium and is found between 
| | |. We thereby once more recover con- 
tact with the bone, and encounter the nervus 
alveolaris inferior (= mandibularis) just above 
its point of exit from the canalis mandibularis. 

Here we discharge 1 c.c. of the anæsthetic, 
moving the syringe 3-4 mm. forwards and back- 
wards in order to prevent an injection of the 
anæsthetic into the neighbouring vessels. 

Then the syringe is withdrawn in the same 
manner as it was introduced. 

The operation should only be executed twenty 
minutes after the injection. After fifteen or 
twenty minutes the anesthetic reaches the 
region of the first premolar, sometimes that of 
the canine. 

The injection in the foramen mentale is super- 
fluous. If the buccal mucous membrane is still 
sensitive (in about 10 per cent. of the cases it is 
necessary also to anæsthetize the nervus buccina- 
torius) then one must also make a local injection 
of one-third of a cubic centimetre. The effect 
of the anæsthesia mandibularis is much more 
intensive than the effect of any other local 
anæsthesia. This kind of anæsthesia is suffi- 
cient for the extraction of teeth, for operations 
to the lower jaw, for the extirpation of the pulp. 
It is more difficult to anæsthetize the pulp than 
the periodontium ; for this reason, when it is 
a question of the extirpation of pulp this kind 
of anæsthesia is insufficient in 20 per cent. of 
the cases, even though it is quite sufficient for 
the extraction of teeth. In from 3-5 per cent. 
of the cases the anæsthesia does not succeed, 
and a second injection is necessary. 

The duration of the mandibular anæsthesia is 
from sixty to seventy-five minutes, reckoned 
from the moment of the injection. The anæs- 
thetie is composed of novococain in 2 per cent. 
solution and of suprarenin (synthetic) in a 
solution of 1:1000, 1 drop of this latter being 
given to 1 c.c. of novococain. 

The experience acquired in some thousands of 
injections—first at the Dental Institute of the 
University of Munich, where we introduced this 
method of anæsthesia in the year 1906, then at 
the Institute of the University at Leopol, and, 
finally, in our private practice—leads us to con- 
sider the mandibular anæsthesia, executed with 
great precision of technique and irreproachable 
anæsthetics, as not at all injurious to health. 
We even use it for extracting separate roots. 
Constrietion of the jaws (trismus) is most fre- 
quently due to defective technique, to infection, 
or to injury to the musc. pterygoideus in- 
ternus. In 30 per cent. of the cases the patients. 
after mandibular anæsthesia, experience a little 
difficulty in opening the mouth, but for the 
most part they only notice this when they are 
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questioned on the subject. 'The place where 


the puncture was made must be disinfected with 
tincture of iodine. 


The Method of Intra-oral Mandibular Anes- 
thesia according to Tiirkheim-Cieszynski. In this 
case the patient keeps his mouth closed. 

In case of trismus or in case of exterior abscess 
the Türkheim method is used. I have reduced 
the number of unsuccessful cases from 17-2 
per cent. to 6-6 per cent. by using, instead of the 
syringe in the form of a bayonet, a long straight 
syringe on which is fixed in Tiirkheim’s method 
a curved cannula of 30 mm. length and 0-68 mm. 
thickness. The cross-piece at the handle of the 
syringe remains in the vertical position, whilst 
the curve of the cannula is in the horizontal 
position, and is open towards the lateral side. 
In this manner I can follow the direction taken 
by the cannula, which is impossible even in an 
approximate manner with the syringe in the 
form of a bayonet. 

All that has been stated above with regard 
to the topography, the position of the left hand 
during the injection, the position which the 
operator must take in carrying out his operation, 
the technique of the injections in general, the 
reader is requested to make use of also in 
connexion with the second method of intra-oral 
mandibular injection. 

One fixes the point where the puncture has 
to be made by making the patient close his 
teeth. This point is then found 3 mm. above the 
limit of the necks of the upper molars, in the 
projection of the buccal surface of the molars 
and parallel to their level; the remainder as 
in the first method. The axis. of the syringe is 
placed in this position and marks the point of 
the puncture. Before making this the syringe 
is withdrawn a little from the lateral side and is 
brought towards the principal direction, in order 
that the curved cannula may enter more easily 
into the tissue. At the point where the cannula 
loses contact with the bone the nervus lingualis 
is found. Then the syringe is inserted into the 
tissue until the mount of the cannula is at the 
level of the upper wisdom-tooth. The axis of 
the syringe must be guided during the injection 


-as closely as possible to the superior alveolar 


process, so that the end of the cannula may 
not lose contact with the bone. 

Owing to its curvature the cannula buries 
itself in the “ sulcus mandibularis.” The injec- 
tion is almost entirely controlled by touch, 
because it is impossible to control it by sight. 
Employ for this method 2 c.c. instead of 
1i c.c. of anesthetic. The result of the employ- 
ment of this method is less certain than that of 
the employment of the first method. 
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Extra-oral Mandibular Anesthesia of the Nervus 
Mandibularis according to Cieszynski. (Figs. 8, 
4, and 5.) i 

When there is no œdema of the submaxillary 
region one can also use in case of trismus the 
extra-oral path. 

Let us suppose that it is possible to feel the 
posterior edge of the lower jaw and the lower 
edge of the corpus mandibulæ and to represent 
them graphically on the skin (AB and CD, 
Fig. 3). Let us suppose also that the foramen 
mandibulare has a determined place in relation 
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to the ramus ascendens, and let us endeavour to 
determine with mathematical accuracy the point 
and the channel of the puncture. According 
to our measurements the distance between the 
foramen mandibulare and the posterior angle 
of the jaws in 82 per cent. of the cases is from 
12-16 mm. The distance between the foramen 
and the edge of the lower jaw, measured parallel 
to the posterior edge of the ramus ascendens, is 
from 24-30 mm. in 55 per cent. of the cases, 
from 15-23 mm. in 31-6 per cent., and from 
31-34 mm. in 13:3 per cent. (Cieszynski); on 
an average it is 30 mm. I have measured up 
to the edge of the bone where the nervus al- 
veolaris loses itself in the channel. This is the 
point of least depth of the injection. The 
direction of the channel of injection being the 
same as that of the nerve, one can sometimes 
encounter the latter several millimetres higher 
and submit it to the action of the anæsthetic, 
"which, on aecount of the fact that the patient 
is sitting, sinks downwards. The injection must 
not be made at a less depth, for in such a case 
the anæsthetic would not be deposited at the 
required place. 

After what has been stated one can easily 
fix geometrically the position of the foramen 
mandibulare from the outside on the skin. The 
lines AB and CD ascertained by touch cross at 
the summit E; from this point take 15 mm. 
(point F) and draw through this point a parallel 
at EA-FG. 

If we insert at point F a cannula to a depth 
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of 30 mm. its end will be found just at the ` 
foramen mandibulare. In making use of these 
values in practice one must very accurately 
transfer the lines AB and CD to the skin and, 


LN alveolaris inf. 
2. N. lingualis. 


taking aecount of the soft parts, add another 
15 mm., and for the channel of injection 35 mm. 
under normal conditions and 30 mm. in case of 
toothless jaws; in this manner the end of the 
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cannula will reach above the foramen mani- 
bulare in the “ sulcus mandibularis " (Spee). 
In inserting the cannula another 5 mm. higher 
and guiding it 5 mm. forwards, one reaches the 
nervus lingualis, and this is reached below its 
point of division, or, what is better, one seeks it 
lower, not far from the medial edge of the ramus 
ascendens. For this one must draw on the line 
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GF a triangle of 20? ; one can do this by free- 
hand without making large mistakes. On the 
free side of the triangle the nervus lingualis will 
be found at the point E 25 mm. distant from 
the point F. 


In Practice the following is the modus operandi : 


The head of the patient ought to be turned to 
the sound side and to be lowered forwards, so 
that the neck may be stretched. "The operator, 
standing behind the patient, feels along the edge 
of the lower jaw and marks this point on the 
skin with a dermatograph (Fig. 5). He must 
pay attention, because one can easily mistake 
one's position on account of the elasticity of 
the skin. The lower edge of the mandibula is 
also marked, and this line is prolonged a little 
backwards (b). Then one takes on the horizontal 
line 1:5 em. and draws a parallel, c, through this 
point—parallel to the vertical line a. On these 
parallels the foramen mandibulare will be found. 
At the point of intersection, c, draw at an angle 
of 20° the side d, by means of which the position 
of the nervus lingualis is found. One must be 
careful during the injection that the teeth remain 
clenched, for otherwise one loses one's orientation 
completely. A cannula 40 mm. long is intro- 
duced (in fat persons or those who have a 
developed jaw a cannula of 45 mm.) and 0:9 mm. 
thick, mounted on a bayonet syringe, below the 
edge of the lower jaw, between the jawbone 
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and the musc. pterygoideus, along the line drawn 
until one sees no more than half a centimetre 
of the cannula. Some drops are deposited 
during the course of the injection. One and a 
half cubic centimetres are injected at the foramen 
mandibulare, and this is done in such a way that 
the liquid is distributed 2 mm. forwards and 
2 mm. backwards by advancing and withdrawing 
the cannula to this extent. Before withdrawng 
from the injection channel the last centimetre 
of the cannula one should turn the syringe 20° 
forwards and insert it in the direction d and 
towards the nervus lingualis until one sees only 
1 em. of the cannula. 

In case of abseess this method is, of course, 
not suitable. I have used it hitherto more 
frequently in cases of neuralgia for injections of 
alcohol combined with anæsthetic than for simple 
anæsthesia of the nervus mandibularis. The 
description of this method is more difficult than 
its applieation. But if one compares the degree 
of diffieulty of all the three anæsthesias, this 
last is the most difficult. It is also the one 
which is most disagreeable to the patient, because 
the path which the cannula has to traverse is 
longer. The advantage which it has over the 
other methods is that it can be executed in 
an aseptic manner by disinfecting in advance 
the skin at the place where the puncture is 
made, which is impossible in the other two 
cases. 


ADAPTABLE ANATOMICAL ARTICULATOR 
By OSCAR AMOEDO, M.D., Parts 


IN order to mount the models in the articulator it 
is necessary to have the “plane of occlusion" of 
the ** try-in " plates parallel with the auriculo-naso- 
labial line, and furthermore that the “Snow” 
face-bow be used, having the extension of the 
‘* bow " fixed in the wax of the upper base-plate. 

In order to set correctly the condylar inclina- 
tions of the articulator, those of the patient must 
be obtained by placing two little pieces of 


modelling-wax between the biting surfaces of 
the wax plates and then having the patient bite 
with the mandible in protrusion. 

All the teeth must be placed in the plane of 
oeclusion and in a straight line when there is 
less than ten degrees of occlusion of the condyle, 
whereas the last two molars must be placed so 
as to make a compensating plane where the 
inclination is more than ten degrees. 
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REGIONAL ANZESTHESIA 
By W. A. CLEMENTS, L.D.S. ENG. MANCHESTER 


REGIONAL anæsthesia means the anæsthesia of 
an area produced by injection round the nerve- 
trunks which supply that area, as opposed to 
local injection and anæsthesia of the nerve and 
organs. 

Anesthesia of two areas only was to be demon- 
strated : 

(1) That supplied by the inferior dental and 
lingual nerves. DIE 

(2) That supplied by the posterior superior 


dental nerves and the posterior  palatine 
nerve. | 
OUTLINE OF TECHNIQUE 
(1) Inferior Dental and Lingual Nerves. Insert 


needle at a point about one-third of an inch above 
molar teeth and immediately internal to ascend- 
ing ramus. With the barrel of syringe resting 
on premolar teeth of opposite side, insert needle 
to the depth of about three-quarters of an inch. 
If any resistance is then felt to entry of fluid 
withdraw the needle slightly until resistance 
disappears. 

'This absence of resistance is an infallible guide 
to correct position of needle-point, indicating 


that the point is in the loose areolar tissue 
surrounding the entrance to the inferior dental 
foramen. 

N.B. The plunger of the syringe must move 
with perfect freedom in the barrel. 

Inject slowly. 


(2) Post-superior Dental Nerves and Posterior 
Palatine Nerve. Mounted on a curved connexion, 
the needle is passed upwards and inwards behind 
the zygomatic process of the malar-bone to the 
level of the apices of the molarteeth. One cc. is 
injected. ; 

About 10 min. are also injected at the posterior 
palatine foramen. This gives an anæsthesia of 
the upper molars. 


Anesthetic used : 


Novocain 14 per el In normal saline solu- 
Suprarenin 1 : 60,000 . tion. 


Syringe used : 
Glass and metal with no washers. 
The piston must move perfectly freely. 
Long needles (42 mm.) are necessary. 


SIMPLIFIED METHOD OF MAKING CAST-GOLD INLAYS AND 
CROWNS 


Bv S. A. COXON, L.D.S.L, Kıng’s LYNN 


THE steel driver is held down on the melted gold 
when it is ready to be driven into the mould. 

The advantages claimed for this method are 
that one gets a perfectly even bearing on the 
edges of the mould and in this way obtains an 
excellent compression on the melted metal. 

By placing the mould on an asbestos block 
the base of the mould does not get chilled in the 
way that it does when it has to stand on a metal 
base, consequently there is an even temperature 
throughout, and heat is not lost quickly. 

In making a crown by this method gold can 
be cast directly on to the tooth without any 
backing being used. 

The simplicity of the apparatus allows of few 
failures. 


—- Solid Steel 
Driver 


OE Wet 
E EE Asbestos 
Inlay Mould 


Asbestos Pad. | 
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DESCRIPTION OF THE * CRANIOMETRIC ” TRANSPORTER 
AND RECIPIENT 


By BERNARD FRANK, AMSTERDAM 


Tur ‘ Craniometrie " transporter and recipient 
are measuring instruments. 
ascertain, by means of measurements, the relative 
position of the hard gum at an unvarying level 


Fic. 2 | 


from the angle of the nose on the upper lip to 
the centre of the outer ear channel. 

The * transporter ” is in the shape of a calibre- 
compass to which is fixed a perpendicular and 
graduated scale, which is adjustable. 

A horizontal, adjustable plate, p?, is attached 
to the scale p!, for the purpose of taking impres- 
sions of sections of the gum by means of rubber 
or gypsum paste. 

A small removable instrument is fixed to the 
front part, provided with two water-levels, one 


The first is used to ` 


for fixing the horizontal, the other the vertical 
position of the head ; the latter is adjustable. 

TER ANE AA = : 
The recipient is a right-angled measuring 
instrument, which serves not onlv to determine 


but also to fix the impressions of the upper jaw 
in the relative position of the hard gum obtained 
by the transporter. The lower jaw is then fixed 
in the usual way by means of wax moulds in 
its relative position to the model of the upper 
jaw. 

Fig. 1 illustrates the “ transporter ” in situ, 

In Fig. 2 the part of the head which we 
require for our work is marked U, V, W, H. 

Fig. 3 illustrates the transporter and ** re- 


cipient." 
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DETACHABLE 
By ERNEST FOGG, L.D.S. 


THESE gum-facings provide a means of producing 
the lifelike appearance of the gums in an artificial 
denture without resorting to the little-practised 
method of continuous gum-work. The method 
is of moderate cost and can be entrusted to the 
mechanic of ordinary skill. 

The facings consist of a complete gum-facing 
of porcelain with a metal interior support ; this 
metal fits into all the interstices of the teeth, 
and is completely covered with porcelain on all 
sides. 

They are made in various depths, arches, curves, 
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GUM-FACINGS 


ENG., NEWCASTLE-ON-TYNE 


is ready for flasking, packing and vulcanizing, 
casting, soldering, or otherwise treating. After 
the casting, soldering, or vulcanizing process 
has been completed, the case is trimmed up and 
all overflow of rubber or metal removed. 

The gum-facing is now adjusted to the denture, 
and if the fit is found to be imperfect the back 
of the gum-facing is painted with rouge and oil 
and fine-fitted by cutting away at the paint- 
marks. 

The case is polished in the usual manner. The 
facing is cemented into position and allowed to 


- — Hole for screw 


For flat teeth. 


and colour approximately to fit the shape and 
sizes of ordinary stock teeth, and arranged to 
take four, six, eight, or ten teeth. 

The weight of a denture fitted with them is, 
if anything, lighter than the ordinary vulcanite 
denture. 

The various arches and sizes of facings are 
easily adapted to the models, and any stock 
teeth may be employed. 

There is no risk of cracking, as the gum-facings 
are not subject to soldering, heating, pressure in 
packing, or vulcanization. The method of pro- 
cedure is as follows : 

Make a mental note of the patient’s mouth, 
paying special attention to the flexibility of the 
lips under pleasing and other circumstances, with 
the idea of determining the gum-line and depth 
of gum required. 

Place the metal, wax, or other plate forming 
the foundation of the denture on the model, then 
select a gum-facing of suitable arch, depth, 
colour, ete., oil the facing and adjust upon the 
wax in the required position. "Teeth of suitable 
size, shape, colour, etc., are now fitted at the 
required angles into the sockets, and both gum- 
facings and teeth waxed up in position ready for 
flasking, etc. 

The gum-facings are now removed, leaving 
the teeth in position on the model, and the work 


harden. Holes are provided in them for small 
screws, thus giving extra security. 

They ean be removed at any time by the 
applieation of heat. 

A Plain Gum-facing for Tube Teeth. These 
facings are not provided with projections fitting 
between the teeth. The teeth rest upon the 
facing on the labial aspect. 

Where tube teeth, Robbins crowns, or similar 
teeth are used, the gum-facing is oiled and put 
into position on the wax foundation. The pins 
for the tube teeth are embedded in the wax at 
the required angles. Labial surfaces of the tube 
teeth are accurately fitted upon the gum-facing. 
When this is done the base of the tooth is oiled 
and pressed into soft wax, giving an accurate 
impression of the base of the lingual portion of 
the tooth. This forms a bed on which it will 
subsequently rest. 

The teeth and gum-facings are removed, leaving 
the pins for the reception of the tube teeth in 
position. 

The case is vulcanized, trimmed up and polished, 
the gum-facing cemented to the denture, and 
the teeth cemented to the pins. 

This method results in a considerable saving 
of time and requires much less skill than the 
fitting of tube teeth in the ordinary way. 

See also Section V (p. 355). 
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CROWN AND BRIDGE WORK 
By STEPHEN D. HEY, L.D.S. ENc., LEEDS 


(1) Scare and clean the teeth, making the mouth 
as aseptic as possible. 

(2) Remove all loose or useless roots and teeth, 
having previously determined which roots or 


(6) Fit posts and take impressions of roots in 
wax with posts in position, which are then cast 
by means of Solbrig's pliers in laboratory. 

(7) Fit copper bands for collar-crowns, from 


aid E 


TIG 2 


teeth are required for abutments, always avoiding which gold crowns are produced by Sharpe’s 


long spans as much as possible. method. | 
(3) Treat dead roots or teeth. (8) Having posts with cast diaphragms and 
(4) Excise living pulps and fill all apices. cap-crowns in position, take impressions and bite, 


(5) Prepare roots to receive posts OT collar- which are then sent into laboratory, where crowns 
crowns as required. and bridges are built up and completed. 
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The spaces between abutments should not 
generally exceed two teeth, in rare instances 
t hree.teeth, and in extremely rare instances four 


FIG 3. 


teeth, the latter generally occurring between the 
right and left canine teeth. 

It is advisable to avoid collar-erowns in the 
incisor and canine region, because it is impossible 
to conceal the collars for more than a few months, 
even though perfectly fitted. With the object 
of bending the walls together so as to avoid 


"Fio: A, 


longitudinal fracture, prepare the surface of the 
root in the form of a cone by means of a Miller's 
carborundum root-facer, applying a rotary move- 
ment to the handpiece. 
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Having fitted a strong post of dental alloy, am 
impression is taken and a diaphragm cast. By 
this means one can get a closely fitting post and 
diaphragm with a sharp line indicating the 
circumference of the root, which is reproduced 
in the gold casting so that it can be cut down 
until it fits absolutely flush with the root. A 
diaphragm of this character answers the purpose 
of a collar, whilst it avoids gingival absorption. 

All-gold erowns for molars or bicuspids must 
be a perfect fit at the gum margin, under which 
they must extend only very slightly. 

It is far more important that roots should be 
thoroughly prepared, even at the cost of wound- 
ing the gum, so that collars can be closely 


Fro 5. 


fitted, than to avoid wounding the gum and 
have badly fitting collars, resulting in constant 
irritation. 

In the case of a combination of bridges (Figs. 
1, 2, 3, and 4), each bridge, is built up separately, 
and united only when fixed in the mouth by means 
of the posts which are placed parallel with each 


other behind the two canines (B, Figs. 2 and 3); 


or the whole arrangement can be made so as to 
be removable (with the exception of the abut- 


ments) by making the molar crowns double, i.e. 


with a plain shell which is cemented over the 
root, and a shaped crown to telescope over it, 
and applying posts behind the central incisors 
similar to those shown at B in Figs. 1, 2, and 3. 

In the latter case great care must be taken in 
soldering the sections together in order to get a 
dead fit. 

Steel's facings are most useful in incisor region 
because of ease of replacement in case of fracture. 


"FAUX 


SERA Kenns 
" L 
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PLAN OF DESIGNING AND CONSTRUCTING THE JACKSON 
MOVABLE REGULATING APPARATUS 


By VICTOR HUGO JACKSON, M.A., M.D., D.D.S., New York, U.S.A. 


[For the illustrations referred to, see Dr. 


Two forms of anchorage for the Jackson 
Regulating Appliances were to be shown : 

(1) The anchorage with “locking device " 
(the new anchorage). 

(2) The anchorage by spring-clasp attachments. 

Fig. 1. A partial clasp of plate-metal, No. 36 
U.S. Standard wire gauge, is shaped with a 
contouring plier and fitted to the lingual surface 
of each of the cuspids, bicuspids, and molars of 
the model, on each side of the arch. 

Fig. 6. For the new anchorage of appli- 
ances a thin, broad collar with a buccal lug 
—the lug arranged to rest near the gum and 
near the centre of the tooth—is cemented to the 
last erupted molar on each side of the dental 
arch; a similar collar with a buccal lug (and 
sometimes a lingual lug) is cemented to each of 
the cuspids (or to an adjoining tooth if the 
cuspid is absent). l 

When the collars are cemented to place, an 
impression of the arch is taken and accurate 
models prepared, on which an appliance is made. 

For an upper appliance, a large palatal base- 
wire, X (or body of the appliance), is arranged 
to cross the distal part of the arch opposite the 
last molars, following the palatine curve of the 
arch with the ends of the base wire bent forward 
to cross the partial clasps described, and rest 
near the gum on the lingual side of the teeth, 
forming arms extending from the last molars 
of the arch to the cuspids. 

These ends of the base wire, before soldering, 
are made less bulky by dressing with a file. 
The gauge of the base wire (or body of the 
appliance) is ehosen according to the amount of 
force required, as for the age of the patient and 
density of the bone—No. 18 gauge being used 
for a child of four years, No. 11 base wire for a 
child of eight years, No. 10 when twelve years 
of age or for an adult ; for the latter, occasionally 
No. 9 gauge is employed. 

This form of apparatus is retained by a locking 
device, made as follows : 

A wire clasp made of Nos. 19 or 20 gauge spring 
wire is shaped to pass from the lingual base 
wire around the last molar of the arch and project 
forward on the buccal side above the lug of the 
eollar described, one on each side of the arch. 
The free end of this clasp is usually shaped 
and terminates in a hook. 


Jackson's paper in Section VI (p. 393)] 


Similar wire clasps of No. 20 gauge are shaped 
to pass from the lingual base wire usually over 
the arch at the junction of the lateral incisor 
and cuspid to the buccal side of each of the 
cuspids, to pass above the lug on the collar, near 
the gum. 

In some instances it is not necessary to cement 
a collar to the molar, as, if the tooth is well 
erupted, a wire clasp or spring clasp extending 
from the appliance to the buccal side is sufficient. 

Finger-springs are arranged to extend from 
the anchorage portions or arms of the appliance 
in the same manner, extending usually in a 
curve, to rest on any of the irregular teeth to 
cause force for their movement. 

Fig. 4. After the several parts of the ap- 
pliance are shaped and arranged on the model, 
including spurs to keep the appliance from 
pressing on the gum, they are fluxed with muriate 
of zine and united with chemically pure tin as 
a solder, the tin being fused by a large solder- 
ing iron. The appliance is then dressed and 
polished. 

The appliance being made with arms and 
fingers in this manner, permits the arms to be 
bent outward to cause lateral expansion of the 
arch, and, when there is sufficient space, the 
ırregular teeth are moved by reshaping the 
metal fingers, or arms, as desired. 

Fig. 5. For the expansion of the distal 
part of the upper arch, the base wire (or 
foundation of the appliance) is shaped into 
a U-shaped loop which extends into the palatine 
vault of the arch. Force is applied for expanding 
the distal part by pulling outward on the a pplianee 
at BB, bending the base wire a little, once a 
week. For expanding the anterior part of the 
arch laterally, the arms of the appliance at AA 
are pulled outward, bending the base wire at 
BB, and readjusting the appliance. 

Fig. 7 illustrates an appliance for the regu- 
lation of the lower arch anchored with the 
locking device. It is suited for almost any 
movement of the teeth, especially for the equaliz- 
ing of the dental arches used in connexion 
with the applianee of the upper arch shown in 
Fig. 2. 

At the same time the front and distal part of 
the arch is expanded laterally as desired. 

Fig. 9 illustrates an apparatus for equalizing 
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the dental arches with equalizing bands and 
their arrangement. 

Fig. 8 shows a front view with the arrange- 
ment of semicircular springs connected with the 
appliances which are employed for correcting the 
. arrangement of the teeth of the -intermaxillary 
division of the arch—the incisors. 

The apparatus is equally applicable for. the 
treatment of prognathism, by reversing the 
location of the equalizing bands. 

Fig. 10 shows a filing-card on a tracing-board. 
On the card rests a regulating appliance. A 
long, sharp pin is pressed through the card 
close beside the appliance, and when additional 
force of the appliance is desired another puncture 
through the card is made one-half to one 
millimetre from the original puncture and the 
appliance is bent outward to correspond with 
the new measurement. These changes are 
made once a week, and the recorded change, 
with date, is made on the card as shown in 
Fig. 11. 

. Fig. 12 illustrates the considerable expansion 
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of the upper and the lower arches within a few 
months for a child four years old, the child 
experiencing no discomfort from the apparatus 
—the apparatus being removed regularly two 
or three times a day for its cleansing and the 
cleansing of the teeth. 

The advantages of early regulation of the teeth 
is principally for increasing nasal space to 
improve the breathing, for causing room for the 
proper eruption of the permanent teeth, ete- 
which is described with models and apparatus. ` 

Spring-clasp attachments for anchoring ap- 
pliances are not so generally used as anchoring 
appliances with the locking device as previously 
shown. With the spring-clasp attachment the 
anchorage is made and applied as shown by Figs. 
2 and 3. : 

The use of the record card on a tracing-board, 
devised by the author, and the plan for 
controling the exact measurement of force of 
the appliance in each application,‘ deduces ortho- 
dontia to an exact science " and prevents tender- 
ness of the teeth in their movement. 


A SPRING WIRE SEPARATOR 
By E. KAASEN, CHRISTIANIA 


Turis separator is characterized by the arrange- 
ment of two loops of wire fastened to a holder in 


opposite direction to one another, and which 
by the aid of a mechanism can be separated or 
approximated. 

Fig. 1 is a side view, Fig. 2 is a plan, and Fig. 3 
is an end view. 


In the holder A are arranged two wire loops, 
B and C, preferably of thin piano-wire. One 
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end of these wire loops is fastened to a clamp 
device, N, on the end of the collar-shaped, bent 
uprights E and F, standing up from the holder 
above the row of teeth, whilst the other end is 
fastened to the spindle G of a screw-wheel, H. 
This wheel engages with the screw 7, which is 
supported in the holder A and projects at both 
ends out from the latter, and is here provided 
with square heads such as can be actuated by 
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a screw-spanner. By turning the screw the wire 
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will be rolled up on the spindle of the wheel, like 
a violin-string on its adjusting screw, and by 
this means the wire loops are moved from one 
another and bring about a separation of the 
teeth around which the loop is laid. In order 
to regulate the position of the holders in relation 
to the row of teeth, there are, in the uprights, 
adjustable screws, K and L, which are provided 
at their lower ends with discs which lie against 
the crowns of the teeth. 

The clamp devices for the fixed ends of the 
loops of wire consist of a revolving arm, N, 
arranged outside the uprights E and F, at the 
lower ends of these latter, on a hinge, around 
which the wire is wound and clamped fast by 
the arm being swung inwards against the up- 
rights. It is advisable to have an easily released 
fastening device for the wire, as it must frequently 
be paid out. 


A SIMPLE RESECTION OF THE APEX IN CASES OF 
CHRONIC ALVEOLAR ABSCESS 


By COLIN KEAY, L.D.S. Exc. LONDON 


THE method shown consists of the following 
stages : 

(1) The apex is located as nearly as possible, 
and its point marked on the gum with a spot 
of carbolie acid. 

(2) An incision is made down to the bone and 
a suitable bone burr is passed through the external 
alveolar plate, and the necrosed end of the root 
is smoothed down and the decalcified bone around 
the apex cleared away, care being taken to leave 
a good external opening with its lower edge 
below the abscess-level to facilitate drainage. 
The opening is packed with a narrow strip of 
aseptie gauze and dressed two or three times. 

No attempt is made to cut through the apex 
and remove it ; all that has been found necessary 
is to remove the small rough extremity and with 
it the decomposed bone immediately surrounding 
it. 

A special fissure burr has been designed which 
cuts laterally and which has no dead centre, 
enabling it also to cut forward, thus obviating 
the changing of instruments. 

Cases as a rule heal up in a few days and the 
patients experience less shock than from an 
ordinary extraction. 

It is, in the opinion of the demonstrator, the 
only satisfactory method of treating chronic 
cases. 


Septic foci are actually destroyed and the teeth 
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Fic. 1. Fissure burr employed with no dead 
centre at end. 
A. Abscess sac. 
B. External opening through sulcus. 
C. Alveolar abscess. 
D. Mucous membrane. 


AX (M [1 ,» 
restored to usefulness,without any Jameness 
or after-results. 
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THE USE OF CELLULOID STRIPS IN THE FINISHING OF 
SILICATE FILLINGS 


By COLIN KEAY, L.D.S. Ene., LONDON 


THE cavity being prepared, the stages are : 


(1) A suitable celluloid strip is selected (thin 
for ordinary interstitial cavities, stouter for 
contours), slightly vaselined and passed between 
the teeth to be filled. 

(2) The silicate filling is built out approxi- 
mately to the contour, and the strip is drawn 
tightly across the face of the tooth. 

(3) The silicate filling is thoroughly burnished 
to place through the celluloid strip, pressure being 
especially exerted on the margins of the cavity : 
an exceeding fine and almost invisible joint is 
the result, leaving the filling with a polished 
surface. 


The advantages claimed are : 


(a) That the process of finishing can be watched 
through the celluloid. 

(b) A better finish is obtained in this way than 
by any other method known to the demon- 
strator. 


(c) Any steel or other instrument can be used 


Fic. 1. Position'of celluloid strip before packing silicate 
cement to approximate contour. 
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Fre. 2. Burnisher used outside celluloid on edge and 
surface of filling. 


to burnish, there being no actual contact with 
the filling material. 


PLATINUM AND PORCELAIN CROWNS 
Bv S. G. REEVES, L.D.S.L, DUBLIN 


(1) THE pulp must be devitalized if not already 
dead. 

(2) Preparation. The tooth surface is cut down 
almost level with the free edge of the gum. 
Rubber dam having been adjusted, the pulp- 
chamber is cleaned out'and enlarged to give free 
access to the root canals, which are thoroughly 
cleaned out, sterilized, and filled. Next the 
pulp-chamber is made rectangular.and the enamel 
removed from the outer margin of tooth, which 
is squared as much as possible. 

An impression of the prepared tooth is taken, 
and to the resulting model a platinum ferrule is 
approximately fitted and, having been finally 
adjusted to the tooth, is soldered with pure gold. 

(3) An impression of the tooth with the 
platinum ferrule in situ is taken and, the ferrule 
having been removed and placed in the impres- 
sion, a small gauge-3 model is made ; a diaphragm 
of soft platinum is swaged to fit the above- 
mentioned rectangular chamber and inside the 
ferrule, to which it is soldered, but not flush with 
it, so forming a chamber for the porcelain base. 

(4) This platinum cap is placed on the tooth, 


a bite and impression of it and the adjoining 
teeth taken. The cap is then removed and 
replaced in the impression and a model made 
and the bite cast in the usual way. 

(5) The porcelain body (I prefer Ash's high ` 
and low fusing) is prepared and modelled into 
the chamber formed by the ferrule and diaphragm, 
built up to the approximate shape of the original ! 
tooth, and left high in the bite to allow of 
shrinkage. 

Little or no shrinkage should take place if the 
porcelain is well forced home and if during the 
modelling all moisture is thoroughly absorbed. 

The crown is now biscuit-fired, tried to the 
bite, and whatever additions may be required 
can be made. 

Subsequently the second firing is done and the 
porcelain glazed. Should the crown not be quite 
perfect as to cusps and articulation it can be 
rebuilt with Ash's low-fusing body and re-fired. 

In the ease of bicuspids and incisors, as the 
shape of the root does not permit of the rectan- 
gular chamber or shaping the outer margin, a 
platinum post is substituted. 
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CASES SHOWING THE RESULT OF THE TREATMENT OF 
EXTENSIVE DENTAL CARIES IN CHILDREN BY EXTRACTION 


By F. Sr. JOHN STEADMAN, M.R.C.S., L.R.C.P., CDS Enc., D.P.H., 
LONDON 


THE cases were selected by the courtesy of H. Lloyd 
Williams, Esq., M.R.C.S., L.D.S.Eng., Lecturer 
on Dental Surgery to the West London Post- 
Graduate College and Dental Surgeon to the 
hospital. 


Some of the children had a large number of 
teeth extracted for caries. The system adopted 
had been to extraet every carious deciduous 
tooth and its antagonist whether carious or 
not. At the time of operation a considerable 
pereentage were under weight for their age and 
were pale, anæmic, and ill-nourished in appear- 
ance. Many had enlarged lymphatic submaxillary 
and cervical glands. 

The result of removing all the septic teeth had 
been to give these children clean, healthy mouths. 
The reason that the mouths are healthy is that 
every tooth is functional; that is to say, it is 


antagonized by another and is therefore. self- 
cleansing. 

The general health of the children very 
greatly improved with the removal of their oral 
sepsis. These cases also show that in spite of 
the extensive extraction of deciduous teeth, the 
jaws have developed normally and that there 
is very little irregularity of the permanent teeth. 
Such irregularity as there is, is simply over- 
crowding due to the forward movement of the 
first permanent molar teeth in those cases where 
the extractions were carried out at a very early 
age—before these teeth had fully erupted. 

In cases treated after six years of age—that is 
to say, when the first permanent molars have 
fully erupted and are properly occluded—very 
little forward movement has taken place and 
therefore there is little, if any, crowding as a 
result of the extractions. 


ORAL SEPSIS AS A PREDISPOSING CAUSE OF CANCER 


By F. Sr. JOHN STEADMAN, M.R.C.S., L.R.C.P., IDS. ENG. DPH, 
LONDON 


VARIOUS cases were selected in which it is believed 
that the malignant disease present had been 


predisposed to by the many years of dental 
sepsis from which they had been suffering. 


IMMEDIATE AND DEEPER RESULTS WITH SILVER NITRATE 
BY MEANS OF A REDUCING SOLUTION 


By W. T. SHANASY, D.D.S. Cau., ADELAIDE, SOUTH AUSTRALIA 


Tue application of silver nitrate per se is not 
satisfactory, first, because of the time it con- 
sumes to get results, secondly, on account of 
the yellow stain which often appears and which 
may be free acid. 

The author set out to overcome both of the 
drawbacks. At the outset it was found neces- 
sary to have an alkali present to prevent any 
acidity, and to clean the tooth-substance of 
possible fat so that nothing should prevent the 
action of the nitrate. Then came the necessity 
for some reducing agent, or anything that would 


lead to results. The research for both was 
continued through years, the best results being 
obtained from a combination of potassium hydrate 
and formalin, the former in the liquor potas. 
B.P. and the latter in the 40 per cent. solution. 
A drop of each is placed on a glass slab and the 
silver-nitrated asbestos-fibre suggested by Dr. 
E. C. Kirk many years ago is drawn through 
both solutions at once and applied to the tooth. 
The advantages of saturating asbestos-fibre and 
drying it is that it can be easily, quickly, and 
cleanly handled, without staining the fingers, 
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and its application to the tooth is under absolute 
control. 

The results obtained with silver nitrate used 
in this way are marvellous in the teeth of the 
young, in the sensitive spots at the necks of 


teeth, in all cavities in which the last bit of 


excavating cannot be done properly for various 
reasons, in painting the whole crowns of teeth 
while under rubber dam and drying the solution 
in the, as yet, sound fissures with hot air, etc. 

Silver nitrate does not take the place of a filling 
and will not arrest decay when once it is present ; 
it will, however, prevent decay when applied 
to surfaces free from caries. 

The preparation is exceedingly useful as a pro- 
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phylactic in teeth that are rapidly breaking down, 
and in which well-formed cavities are often im- 
possible. TORIS 

While it has some obtundent properties it is 
rarely used as an obtundent for the excavation 
of caries. 

Deep cavities in the six-year molars of children 
should first be partly filled with gutta-percha 
nearly up to the enamel to prevent pain. 

The reducing solution is not offered as a 
substitute for removing the fissures in those 
teeth where that procedure is necessary, but 
applied in the fissures of sound young teeth it 
wil ward off trouble, as has been abundantly 
proved, 


DEMONSTRATION OF THE USE OF MODELLING COMPOSITION 
AND GUTTA-PERCHA FOR IMPRESSIONS OF THE MOUTH 


By W. SIMMS, L.D.S.I.. MANCHESTER 


THE demonstration with modelling composition 
is designed to show the principle of adhesion 
in edentulous eases and the correct method of 
obtaining it. Incidentally the qualities needed 
in a modelling composition are indicated, as 
also the importance of using special trays, with 


information as to the methods of constructing and 
adapting them for successful use in the mouth. 
The demonstration with gutta-percha shows 
the value and reliability of this material for 
partial dentures, in comparison with the im- 


perfect results obtained with composition. 


A METHOD OF MAKING A HALF-COLLAR CROWN 
BygGEORGE THOMSON, L.D.S. Exc., LONDON 


(a) THE method is adaptable torthe incisor and 
canine teeth ; the half-collar extending over the 
lingual edge and sides gives stability to an 
ordinary pivot. 

(b) The half-collar is cut from a strip of 
22-carat gold No. 4 gauge of semilunar shape, 
and is roughly fitted to the lingual side of the 
root ; the straight edge is laid on a flat surface of 
the same plate from which it was cut and soldered. 

(c) Next the plate is cut out approximately 
to the size of the root and the position of the 
pin determined. 


(d) A hole is punched less than pin-size and a 
tapering wire of iridio-platinum is forced through 
into the root: the whole is withdrawn and the 
pin is soldered down to the plate over a Bunsen 
burner. 

(e) This is now replaced on the root and the | 
plate and half-collar malleted to adaptation. 

(f) An impression is now taken, including the 
adjoining teeth, and a porcelain tooth backed 
in the usual way, or a-Steel's facing may be used 
and fitted to the model, invested and soldered 
in the usual way. 
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ANÆSTHESIA OF THE DENTAL PULP BY THE INJECTION 
OF A LOCAL ANZESTHETIC VIA THE DENTINAL TUBES 


By. WILTON THEW, L.D.S. Enc., LONDON 


A vERY high pressure greatly in excess of 
that obtainable in the ordinary syringe is 
needed. 

To produce this pressure and apply the same 
to the tooth some form of special syringe is 
required. : 
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In the syringe to be demonstrated this pressure 
is produced by concentrating the grip of all the 
fingers on a plunger of small diameter. 

The drug is conveyed to the cavity by means 
of a flexible silver tube capable of being bent 
freely in all directions. The nozzle of this tube 
is sharpened by inside and outside reamers 
and pressed into a prepared pit in the tooth 
by the fingers resting on the small cup-shaped 
rest. 


Practically all aspects of the teeth can be 
reached. 
| To Prepare the Tooth. The superficial decay 
is removed and the cavity swabbed with pure 
carbolic. A pit is drilled with a drill, the taper 
of which corresponds with the taper of the nozzle 


This pit need not extend beyond 


of the syringe. 
the deep layers of decay. 

The syringe having been previously filled, the 
nozzle is pressed into the cavity, pressure is 
applied and maintained for several minutes. 

The best teeth are those of young adults. 

Buccal cavities generally give good results. 


Contraindications. Anything which tends to 
narrow the lumen of the dentinal tubules or any 
pathological condition of the pulp. 
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A STERILIZED SALIVA PUMP TO BE USED ONLY ONCE 
By H VILLAIN, D.D.S. Pa., Paris | 


Mosr dentists use metal or glass saliva pumps, 
and often the patient expresses dislike for a 
mouthpiece which has probably been used for 
some other patient. 

To avoid this diffieulty I have invented a 
celluloid saliva pump, which is used only once. 
Each pump, after having been made, is placed 


for several hours in an antiseptic solution, 
then into a transparent envelope which is 
sealed. 

When required for use, the envelope is opened 
in the presence of the patient and the pump is 
used ; afterwards it is taken off, broken in two, 
and thrown away. 


THE FIXING OF BRIDGES AND OF CROWNS BY MEANS OF 
GUTTA-PERCHA 


By H VILLAIN, D.D.S. Pa., Paris 


ONE of the most serious inconveniences of the 
fixed bridge consists in the difficulty of removing 
a bridge fixed with cement, in case of repair, 
or caries of the teeth or of the roots which 
hold it. 

Gutta-percha, which is insoluble in liquids, 
homogeneous and elastie, makes the removal 
easier; however, it presents a difficulty of 
manipulating on aecount of its softening. 

In consequence, different forms of apparatus 
have been made to facilitate its use; but they 
present several disadvantages. 

To obviate these inconveniences, I selected 
the process of automatic heating (electricity 
at a temperature which can be regulated and 


kept up to the same degree as long as desired, 
allowing for the manipulation of the gutta- 
percha). 

The apparatus or gutta-percha heater preserves, 
without the help of any solvent, all the qualities 
of the gutta-percha, and gives in a few minutes 
the creamy consistence of cement. At the same 
time the bridge, placed in a basin raised to the 
same temperature as the gutta-percha, is gradually 
heated, then the gutta-percha is placed on the 
bridge or crown which has to be fixed. . 

All that remains to be done is to warm well the 
teeth or roots which have to receive the abutment 
pieces, place the bridge in the mouth, and let 
the patient bite firmly home. 


THE APPLICATION OF THE ELECTRIC MAGNET IN DENTISTRY 
FOR THE REMOVAL OF INSTRUMENTS BROKEN IN A TOOTH 


By H VILLAIN, D.D.S. PA. Paris 


To widen the passages some use steel drills, 
which frequently break and obstruct the passage. 
In order not unduly to increase the cavity in 
order to draw out the broken pieces of these 
instruments, I invented an electro-magnet which 
can be adapted to all the frames on which the 
little mouth-lamp stands, and be fixed on any 
lamp by the aid of the wire having at its extremity 
a lamp of fifty ordinary wax candles (that is to 


say, non-metallic, through which first passes the 
current which thus serves as a resistance). . 
The magnetic power is measured by the weight 
that the magnet can raise. The broken instru- 
ments which have to be extracted not weighing, 
generally speaking, more than 5 decigrammes, 
and the electro-magnet having the power at the 
broadest part of the rod to raise 250 grammes, and 
100 grammes at the point, the power is sufficient. 


s eae EEE UAI 


DEMONSTRATIONS 74 


~ 


PRODUCTION OF THE GENERAL ANALGESIC STATE BY MEANS OF 
A REGULATED FLOW OF NITROUS OXIDE AND OXYGEN 


By HEDLEY C. VISICK, L.D.S. Ene., LONDON 


THE apparatus consists of a cabinet containing 
two cylinders of nitrous oxide and two cylinders 
of oxygen, the flow of gases from which is 
controlled by means of taps which allow of very 
fine adjustment, giving an even and steady rate 
of flow. | 

The gases pass into rubber bags, to the bottom 


a long flexible tube provided with a special nose- 
piece which gives a comfortable and close 
adaptation to the nose. 

A. graduated air inlet and an expiration valve 
are provided over the nose-piece. 

Rebreathing into the bags is prevented by 


Fie. 1l. 


of each of which is fastened a small weight to 
ensure an even pressure in each bag, provided 
they are not fully distended. 

The gases pass from the bags through a special 
mixer, which gives a perfect mixture consisting 
of a definite percentage of each gas. 

The flow of the gases from the bags is controlled 
by a single lever, giving varying percentages of 
nitrous oxide and oxygen. 

The gases are supplied to the patient through 


means of valves placed over the two bags, but if 
rebreathing is desired, a special bag is provided. 
which ean be thoroughly sterilized. 

The whole apparatus may be shut up in the 
small compass of the cabinet, and is then out of 
sight of the patient. A face-piece is provided for 
general anæsthesia. 

The apparatus is also made in the form of a 
stand apparatus, embodying the same principles 
as the cabinet apparatus. 
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DEMONSTRATION OF MODIFIED JACKSON CRIB 
"^ By HEDLEY C. VISICK, L.D.S. Enc., LONDON 


WrirH partially erupted permanent teeth it is 
often impossible to obtain a firm grip with an 


ordinary wire crib. 
Fig. 1 shows how the contour differs in the 


deciduous and. permanent molars. 
Fig. 2 shows the modification demonstrated. 


Premolar 


"Daag Mofa. 


Take 


Fig. 1. 


It consists of thin flakes of metal soldered to the 
gingival aspect of the ordinary wire crib. "These 
flakes are allowed to extend somewhat towards 
the interproximal space on either side of the 
tooth. | 

Another flake is fitted on the lingual side. 
This prevents lingual movement of the anchor- 
tooth. 

Fig. 3 shows the position of the flakes on a 
molar crib. Usually the medial flake can be 
dispensed with, sufficient grip being obtained 
with the disto-buccal and lingual flakes alone. 


Buccal Bucco lingual | 
View Section 


Shewing crib and flakes 
Fra, 2. 


Fig. 4 shows an all-metal retainer with modified 
eribs on the two upper, second premolars. 

The cribs are made to a plaster cast, which 
has been trimmed with a fine point where the 
flakes are to go. No attempt is made to grip 
the neck of the tooth with the round wire. The 


Bucco-lingue! 


Buccal view Sach 


NG 


Diagram shewing crib, flakes, etc. 


Rus 3. 


Fig. 4. 


flakes do all the gripping. See also Section VI 
(p. 401). 


PORCELAIN ROD INLAYS. 
By R. R. WARD, L.D.S. EnG., SurTON, SURREY 


THE preparation of cavities in teeth to fit the 
ready-made porcelain rods, of which there are 
several varieties, viz. round, dovetail, semi- 
cireular, and diamond. The first three are known 
as : (1) Dall Method; (2) Howard ; (3) Jeffrey. 


(1) Dall Method. The preparation of a suitable 
cavity by the removal of all carious debris, and 
brought to a circular form by the use of ordinary 
burs. 

The cavity next receives its final shaping with 
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the special bur, and should be just a little too 
large to enter. The cutting must be carefully 
done, and with an advance and retard movement 
until properly home. The selected porcelain rod 
is next placed in the hole in gauge-plate corre- 
sponding to the number of the bur used, and 
the excess of porcelain underneath removed. 
Try in the cavity, and if a good fit, mark the 
inlay with a pencil to conform to the outlines of 
the tooth. Remove from the cavity, and before 
eutting the pencilled outlines with the diamond 
wheel make a groove of suitable depth a little 
way from the base of the inlay for retention. 
Cleanse both cavity and inlay, dry, and fix with 
cement in the usual way. When hard, cover 
with varnish and leave the complete finishing of 
the inlay to a subsequent sitting. 

(2) Howard Method. Separation of the tooth 
to be operated upon is absolutely necessary. 
The process consists of preparing the cavity 
to fit the dovetail rod. Open the cavity on 
its labial and lingual aspect with ordinary 
burs to a rough dovetail form. The final 
shape is obtained with the special files, and the 
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porcelain rod tried frequently as the fitting 
proceeds. 

When a good fit is obtained, with a peneil 
mark the inlay, labially and lingually, to the 
form of the tooth, remove, and proceed to cut 
the excess of porcelain on the lingual aspect and 
completely finish in this situation. This satis- 
factorily accomplished, a groove is made trans- 
versely in the inlay for retention, and the labial 
line nicked round to enable the easy facture 
when the inlay is set. Adoptthesame treatment 
for fixing. 

(3) Jeffrey. The application of the semi- 
circular or duplex porcelain rod is practically the 
same method as the Howard. A conical bur 
follows the roughly prepared cavity into which 
the porcelain rod accurately fits. 

The same treatment is carried out for the fixing 


of the inlay. 


(4) Preparation for the diamond-shaped inlay 
consists in cutting a diamond-shaped cavity in 
the tooth, and the subsequent fitting of the 
porcelain rod of a similar shape. The fixing 
is the same as the Dall Method. 


DEVICE FOR MAKING PORCELAIN INLAYS AND CROWNS BY 
MEANS OF CASTING, BY THE USE OF A SPECIAL CASTING 
MACHINE, AND A CASTING PORCELAIN 


By W. KAISER, D.D.S., HAMBURG 


Tuis invention has for its object the production 
of porcelain inlays and crowns by means of 
casting, and has the advantage over the method 
of fusing known heretofore of greater accuracy, 
simplicity, and an essential reduction of cost. 

The apparatus consists of a special casting 
machine and special porcelain. 

Method of Use. When an inlay or crown is to 
be made, the model, formed in a known manner 
of wax, is connected with a relatively broad wire 
to form the entrance of the porcelain after its 
withdrawal from the investment. This is very 
essential, as the porcelain, by its light specific 
gravity in contrast with the heavier metal, has à 
tendency to stick to the walls of the investment. 

The mould carrying tube is provided with a 
flange, which, together with a mantle, forms 
the mould chest. This mould chest is now filled 
with the investment and the model placed right 
down in the investment, with the wire protruding 
out of it. 

As soon as the investment is hardened the wire 
is withdrawn and also the mantle removed. The 


investment is thereby firmly attached to the 
mould carrying tube on account of its conical 
shape. The latter is now brought into the 
muffle by screwing it down into the upper end 
of the suction-pipe. 

After the wax has been burnt out, some por- 
celain, moistened with alcohol, is placed on the 
funnel-shaped investment, and after heating up 
to the fusing-point, indicated by the pyrometer, 
the suction-valve is opened and the porcelain 
run into the mould. It is advisable to submit 
the porcelain for a couple of minutes to the full 
action of the vacuum (sixty pounds are sufficient) 
before the electric current is switched off. 

As soon as the investment no longer glows 
the mould carrying tube can be safely unscrewed 
without any fear of breakage, and the inlay or 
crown cut out of the investment, which is easily 
done, as the investment has no casing whatever, 
as mentioned before. 4 

The investment does not stick to the porcelain ; 
it can be removed in a moment with a wet 
brush. 

3 B 
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Then the work is finished with cuttlefish and 
emery dises, after the surplus has been removed. 

For the retention of inlays, platinum pins may 
be inserted into the mould or undercuts made. 

The porcelain unites well with platinum, so 
that all kinds of erowns can be made in the most 
natural and individual form. The casting method 
affords the same facilities for the insertion of any 
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inlay in any part and tooth of the mouth, as 
well as the crowning of all teeth. Also the 
casting porcelain may be used in combination 
with artificial teeth as facings, as it adheres 
firmly to any other kind of porcelain. 

It must be mentioned that the casting porcelain 
can only be worked with the special investment 
material. 


A SIMPLE AND INEXPENSIVE WAY OF UTILIZING PIN-TEETH 
AS REMOVABLE FACINGS FOR CROWN AND BRIDGE WORK BY 
USING SCREW AND TUBE STEPS FOR INCISOR TOOTH 


By P. M. PATTERSON, L.D.S. ENG. St. ANNE’S-ON-SEA 


(1) PRocunE model of root with post and base 
fitted. 

(2) Fit ordinary pin-tooth. 

(3) Back tooth, and solder tooth to backing at 
suitable angle with screw in position. 


(4) Oil facing and tube, and build up with 
casting wax. 

(5) Remove facing and tube and screw. 

(6) Cast. 

(7) Replace facing and screw home and polish. 


TO REPLACE BROKEN TOOTH 
By P. M. PATTERSON, L.D.S. Enc., ST. ANNE’S-ON-SEA 


(1) REMOVE serew and take out tube. 

(2) Fit new tooth, wax tube in position to pins 
of tooth. 

(3) Remove, and solder tube to pins. 


(4) Replace and screw into position. 


This method may be applied to making a 


removable bridge and removable gold crowns. 


DR. FILDERMAN'S * METHODE ASPIRATRICE " FOR 
CLEARING, STERILIZING, AND IMMEDIATE FILLING 
OF ROOT CANALS 


By W. DUNN, D.D.S. (for Jaques FILDERMAN, D.F.M.P.), FLORENCE, ITALY 


Dr. FILDERMAN holds that the usual method of 
cleaning root canals is wrong from the founda- 
tions, that it is a great waste of time, and that 
it is likely to create unnecessary and avoid- 
able inflammatory complications. No putrescent 
cavity can be cleansed by forcing cotton-wool 
down it without serious danger of increasing the 
area of infection. Antiseptics will not penetrate 
a canal already filled and saturated with the 
residues left by a necrosed pulp. 

Root-filling can only be attempted safely after 
long treatment. 

Dr. Filderman's system consists in : 

(1) Drawing out residues and  putrescent 
matter from root canals by means of pneumatic 
suction, 


(2) Further cleansing root canal and dentinal 
tubuli by repeated applications of oxygen. 

(3) Sterilizing by formaldehyde. 

(4) Immediate filing of root canals 
paraffin. 


with 


Report of Professor ARNONE, of the University 
of Florence, on Dr. Filderman's System: 

Dr. Filderman's apparatus deserves to be . 
taken into consideration, as it renders services 
to dentistry which cannot be obtained in other 
ways. 

Since Dr. Bellinzona's first publication in La 
Stomatologia I have had recourse to pneumatic 
suction even with less perfect means—now with 
an apparatus supplied by Dr. Filderman and 


/ 
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to the “De Lafoi Aspirator." 
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from a vacuum to oxygen, disinfects the chamber 


modified—and have always had satisfactory 
results. 
Whenever a tooth treated with the usual 


methods did not answer to the eure I had recourse 
From the very 


~ 


first suction the tooth improved and remained 
quiet, being in a few days fit for mastication. 
The suction produces in the pulp-chamber 
profound alterations, owing to which medica- 
ments can better penetrate the tooth-substance, 
clearing passages for air and for liquid and gaseous 
medicaments. Dr. Filderman follows suction by 
a flow of oxygen, and, after repeated passages 
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and fills with paraffin. 

Formaldehyde gas is an ideal disinfeetant ; its 
only. drawback is that it is difficult to handle 
and difficult to control. We can’ control a 


vacuum by the vacuum-gauge, we can control 


oxygen by a pressure-gauge, but for formal- 
dehyde we have no control. 
Whenever I have applied Dr. Filderman's 


apparatus I have been most satisfied ; applica- 
tions made whilst the patient was in the chair 
(that is to say, filling at one sitting without any 
other preparatory treatment) have always been 
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successful. The point to be remembered by the the paraffin flow for filling. The apparatus is in- | 
operator is that he must get a tight joint between valuable for treating teeth affected by pyorrhæa : 


root and apparatus and in this condition must I use it in these cases and must express my full 
get the root perfectly disinfected before letting satisfaction. 


NEW METHOD IN TREATMENT OF ABNORMAL OCCLUSIONS 
By LUIS SUBIRANA, Maprip 


Tuis original method is based upon three funda- normality is fitted the passive supporting arch 


mental principles : upon which are soldered guides which prevent 
(1) Before commencing the correction it is the teeth being drawn into a wrong position. 
necessary to detach and rearrange the teeth upon (3) The actual movement of the teeth is 


FiG.1. Occlusal view. The first ten teeth are in abnormal 
occlusion ; the four molars normal. A A. Bands and 
supporting tubes for the passive and the active wire. 
B B. Passive arch. C C. Active spring wire. DD. 
Guides of the teeth and supports of the active wire. Fra. 2. Side view. B. Passive arch. (C. Active spring. 
E E. Angle's ligature wire. BB is also the outline of D. Guides. E. Angle's ligature. 
the position to which the abnormally placed teeth are 
to be moved. 


ps5 Fro 3. Active wire at rest. 


RM ^N 


B 


C 
Pro, 4. Occlusal ‚view. ZZ. Teeth. B. Supporting 
arch. C C. Active wire. DD. Guides. E E. Liga- Fra. 5. Side view. B. Passive arch. AA. Tubes. 
tures. C. Active wire. 


the model in normal occlusion, so as to obtain performed by an active spring wire which acts 
the normal arch and the alignment of each freely and independently upon each tooth, with 


individual tooth. only very sligh i l 
y slight reaction upon the supportin 
(2) To thes: rearranged models of future points. è zd x 
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W. Rypinc BENNETTE, L.D.S. Eng. B.D.S., 
Liverpool. 

* Restoration. of Tooth Form by Casting 
Process." 


Carvin S. Case, D.D.S., Ohio, U.S.A. 
“Taking an Impression of a Cleft Palate, and 
the Technique of Making an Artificial 
Palate.” 


M. FRANCHETTE, D.D.S., Paris. 
“The Use of the Elevator." 


T. B. HARTZELL, M.D., D.M.D., Minneapolis, U.S.A. 

“ The Surgical Treatment of the Root Surfaces 

and Alveolar Process in Pyorrhcea Alveo- 
laris." 


LEonAaRD M. MARKHAM, M.B., B.S., L.D.S. Eng., 
Newcastle-on-Tyne. 
* Treatment of Difficult Root Canals.” 


Freperic H. Nies, D.D.S., New York, U.S.A. 
“The Distribution of the Stress of each Tooth 
Throughout the Entire Denture by the 
Use of an Anchor Band, buried in the 
Vulcanite.”’ : 


GEORGE THORSEN, Christiania. 

“The Step System in Preparation of Roots for 
Crowns and Bridges; The Jackson Clasp 
for One-sided Prosthesis in the Lower Jaw ; 
The Christiansen’s Clasp; Dr. E. G. 
Christiansen's Method for Renewing Old 
Vuleanite Plates." 


Louis WALTER, Montreuil-sous-Bois, Seine, France. 
(1) “ Presentation d'un Bruleur Mobile à Gaz 
ou à Alcool pour Tablette de Fauteuil 
Dentoire.” 
(2) * Presentation d'un Plateau Aseptique en 
Porcelaine.” 
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The following Demonstrations were not given and no résumés were received although applied 


J. WAHLE, Hamburg. 
* Obturator with Artificial Nasal Septum." 


L. E. Custer, Ohio, U.S.A. 
* A Method of Saving Split Molar Teeth.” 


W. W. Evans, Washington, U.S.A. 
“ Carving of Natural-formed Teeth in Plaster.” 


Epcar Houcuton, L.D.S. Eng., Manchester. 
* Restoration of Clefts in the Hard and Soft 
Palates.”’ 


E. Huer, Brussels. 
* Measurement of the Produce of the Rotative 
Engines in Operative Dentistry." 


Louis MEISBURGER, Buffalo, U.S.A. 
* Pyorrhoea and Prophylaxis.” 


F. "Tur, Christiania. 
“A New Apparatus for Reaming Parallel 
Canals for Posts, and the same in making 
Stationary and Removal Bridges." 


HUBERT Visick, Eastbourne. 
* A Modified Jackson Crib." 


A. Burow, Berlin. 
“ Apparatus to Bleach Teeth and a Universal 
Electric Apparatus with an Automatie 
Hot-Air Burnisher." 


F. Ernst, Berlin. 
** A Simple Method of Treating a Fractured Jaw, 
and Treatment of Habitual Luxation and 
Sub-luxation.” 


F. QuiNLAN, Cardiff. 
* The Use of the Elevator." 
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